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PRE8EN^m> BT 

The Library Committee shall divide the books and other 
articles belonging to the Library into three classes, namely, 

(a) those whi^ are not to be removed from the building; 

(b) those which mav be taken only by written permission 
of three members of the committee; (c) those which may 
circulate under the following rules. 

Members shall be entitled to take from the Library two 
folio or quarto volumes, or four volumes of lesser fold, upon 
having them recorded, and promising to make good any 
damage they sustain, while in their possession, and to re. 
place the same if lost, or pay a sum fixed by the Library 
Committee. 

No person shall lend any book belonging to the Institute, 
excepting to a member, under a penalty of one dollar for 
each offence. 

The Library Committee may allow members to take more 
than the allotted number of books upon a written applica. 
tion. 

No person shall detain any book longer than four weeks 
from the Library, if notified that the same is wanted by an. 
o|her member, under a penalty of five cents per day, and 
no volume shall be detained longer than three months at 
one time under the same penalty. 

The Librarian shall have power by order of the Library 
Committee to call in any volume after it has been retained 
by a member for ten days. 

On or before April fifteenth, all books shall be returned 
to the Library, and a penalty of five cents per day shall be 
imposed for each volume detained. 

No book shall be allowed to circulate until one month after 
its receipt. 
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PREFACE. 



A Text-Book in any branch of study should be an aid to 
teacher and pupil. Its matter should be graded, and its form 
should be simple, logical and systematic. It should unfold 
from some fundamental idea around which all its essential 
facts should be grouped. 

Arithmetic is a means of training the wiU, since the mate- 
rial world is controlled by numbers. The intellect may think 
the world, but cannot change any of its forms. By his will 
man asserts his dominion over matter and arithmetic is the 
branch of study which gives him this mastery. 

The material world is made to serve man's purposes by 
counting, weighing^ measuring and valuing it. Man's wealth, 
whether in cattle, acres, wares or dollars, is determined by 
counting. The products of field, workshop and mine are 
weighed, measured and valued. Arithmetic is therefore a 
practical study which deals with material things. The land 
on which we dwell, the houses in which we live, the clothing 
which we wear and the food which we eat, is determined and 
brought within our control through numerical processes. 
Arithmetic is an active force in our civilization, and its study 
is of fundamental importance. 

Kumber is a property of things, but numbers are expres- 
sions for things. Hence it is plain that if the child is to gain 
the mastery of the art of using numbers, he should derive 
his ideas from counting, todghing, meaeuring and valuing the 
things which come within his experience. The imagination 
rather than the memory should be exercised in learning the 
arithmetical art. 
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The elements of arithmetic, as detailed in this book, are 
unfolded from this point of view. The child is led forward 
by easy steps to grasp arithmetical facts and afterward to 
use numbers to express them. His work is first oral through 
objedSf and after the chief ideas are fixed with small numbers, 
he is required to deepen his knowledge through written work. 

The method presented here for the use of pupils of the first 
three years is synthetical as developed in the St. Louis Hchools. 
Thought is awakened through material things, numbers are 
applied orally and by means of figures, and thus the child 
thinks and learns to express his thought in logical form. 

The analyses, rules and explanations are merely directive to 
aid in obtaining good form, but the live teacher will find that 
he can use the good things he has acquired without being 
hampered by a parade of "words without knowledge," which 
so often prove to be serious hindrances of advancement. 

NOTE TO ENLARGED EDITION. 

The present work has been thoroughly revised and enlarged 
by the addition of much concrete work which the publishers 
feel will surely add to its value and usefulness as a textbook. 
The subjects of Fractions and Decimals have been changed 
while that of Compound Nimibers has been entirely re-written 
and greatly increased. Percentage, Interest, Bank Discoimt 
and kindred subjects, and Eatio and Proportion have been in- 
troduced and treated in a simple and objective manner. Few 
books of its character contain a better or more carefully 
graded class of examples, which fact admirably adapts it 
not only to graded but also to ungraded and district schools. 

The publishers acknowledge their obligations to Mr. J. W. 
Hall of the St. Louis Schools, for editorial work in the re- 
vision of this edition. 
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Elements of Arithmetic. 



1. Arithmetic is the art of using numbers. 

2. Numbers are expressions for things. 

3. Numbers are expressed by means of ten characters, 

called Figures. 

Name : One Two Three Four Five Six Seven Eight NiJie Cipher 

Print: 12345 67 89 

PRACTICAL DRILLS. 

4. Teach children to count up to lo. 

To THE Teacher: — Teach numbers /rsf, and use figures to 
express them after they are learned. In imparting the first ideas 
of number, a numeral frame should be used. Distinguish counting 
from mere numbering. One thing is one. One and one put together, 
is two. Three ones, or two and one put together, is three. By taking 
four, five, six, seven, eight or nine things, and putting them together, 
the idea of four, five, six, seven, eight or nine is imparted, or arises 
in the mind. Use various kinds of objects with which to make the 
first ideas of number clear. Remember that the mind imposes num- 
ber upon things. 
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MAKING NUMBERS. 

5. Teach children to make, realize and express all 
numbers up to 10. 

Two consists of — 

Two ones | | := 1| If 1=2. 

The sign + (plus) is read and. The sign = (equality) 
is read is or are. 



Three consists of — 
Three ones, | 
Two and one, 

Four consists of — 
Four ones. 
Two twos, II II 
Three and one, 

Five consists of — 

Five ones, | | 
Two twos and one, || 
Three and two, "" 
Four and one, 



1 + 1+1=3; or, 
2+1 = 3. 

1 + 1+1+1=4, 
2+2 = 4, or, 
3+1=4. 



1+1+1+1 + 1 
2+2+1=5, 
3+2 = 5; or, 
4+1 = 5. 



5, 



Six consists of — 

Six ones, | | 



Three twos, || || || = 
Two threes, |||' 
Four and two. 
Five and one. 



1+1+1+1+1+1 
2+2+2 = 6, 

3+3 = 6, 

4+2 = 6; or, 

5+1=6. 



= 6, 
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Seven consists of — 

Seven ones, | | | | | | | =||]|||| 

1+1+1+1+1+1+1 = 7, 
Three twos and one, |1 || |I | = ||||||| 2+2+2+1 = 7, 
Two threes and one, III ||| | =||||||1 3+3+1=7, 
Tour and three, |||| ||| = ||||||| 4+3 = 7, 

Five and two, Hill || = ||||||I, 5+2 = 7; or. 

Six and one. mill |=||||||| 6+1 = 7. 

Eight consists of — 

Eight ones, | | | | | I I 1=11111111 

1+1+1+1+1+1+1+1 = 8, 
Four twos, II II II II = llllllll 2+2+2+2 = 8, 
Two threes and two, lir |||. || = |||||||| 3+3+2 = 8, 
Two fours, nil nil = llllllll 4+4 = 8, 

Five and three, llllllll = |||||||| 5+3 = 8, 

Six and two, mill II = llllllll 6+2= 8; or. 

Seven and one, ||||lir | = llllllll 7+1 = 8. 

Nine consists of — 

Nine ones, | | | | | | | I 1=1100111 

1+1+1+1+1+1+1+1+1=9, 

Fourtwosandone, II 11 II II 1=111111111 

2+2+2+2+1=9, 

Three threes. Ill |1| |||=|11|||||| 3+3+3 = 9, 

Two fours and one, nil nil | =0101111, 4+4+1 = 9, 

Five and four, nOnill = 10000 5+4 = 9, 

Sixandthree.mOIOI=nOOm 6+3 = 9. 

Seven and two, nOm = 00001 7+2 = 9; or. 

Eight and one, nOOO 1=00100 8+1 = 9. 
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PRIMARY COMBINATIONS. 
6. Teach pupils to add any t^vo small numbers. 

2*3 3's 4*s 5's 

12 23 234 125 
10 10 210 430 

22 33 444 555 

6's 7's 8's 

1236 1237 12348 

5430 6540 76540 



6 6 6 6 




7 7 


7 7 8 8 8 8 8 


9's 






lo's 


12 3 


4 


9 


1 2 3 4 5 10 


8 7 6 


5 





9 8 7 6 5 


9 9 9 


9 


9 


10 10 10 10 10 10 


II'S 






I2'S 


12 3 4 


5 


11 


1 2 3 4 5 6 12 


10 9 8 7 


6 





11 10 9 8 7 6 



11 11 11 11 11 11 12 12 12 12 12 12 12 

13's 14's 

123456 13 1234667 14 

12 11 10 9 8 7 13 12 11 10 9 8 7 

13 13 13 13 13 13 13 14 14 14 14 14 14 14 14 
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NOTATION TO THOUSANDS. 

7. Teach children that nine and one make ten, 
and that tv^o figures are required to express 
ten ( lo). 

Figures are used to spell numbers, just as letters are 
used to spell words. Thus: a, auy ant, Nat, and tan, are 
spelled by combining the three letters, a, n and t, variously ; 
so, by means of the figures, 1, 2 and 3, the numbers 1, 
12, 123, 213 or 312 are expressed. 

Nine and one is ten, which requires the two figures 1 
(^one) and (^cipher) to express. As o and n will spell 
either on or no, so 1 and 2 will express either 12 or 21. 
The relative position in which the ten figures are placed 
makes it possible to spell all numbers with ten characters. 



Fix this thought in the child's mind as early as 
possible — Figures are the Alphabet of Arithmetic. 

8. Numbers increase ten-fold from right to left. 
Thus: 

Units 123456789 

Tens...... 10 20 30 40 50 60 70 80 90 

Hundreds 100 200 300 400 500 600 700 800 900 

Units, Tens 

and }- 111 222 333 444 555 666 777 888 999 
Hundreds 
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9. Teach numbers from zo up to 100, and that all 

numbers between 9 and 100 consists of UNITS* 
and TENS. 

A numeral frame with a hundred balls is needed for this 
purpose. The right-hand figure expresses units, and the 
next figure on the left, tens. Thus : three tens and seven 
units is expressed by writing three to the left of seven — 37, 
which is called thirty-seven. Gourd off tens and units on the 
numeral frame, and then eaypress the number in figures. Require 
children to count by tens and units, until they realize in a 
general way the numbers from 9 to 99, and can represent 
them in figures. 

10. Require children to read numbers from i to 99 

written promiscuously and to realize them 
by means of the numeral frame. 
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63 
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46 


56 


66 


76 


99 


19 


29 


39 


49 


69 


69 


79 


89 


30 


40 


50 


60 


70 


80 


90 


10 


20 
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XI. Teach numbers from gg to iooo» and that all 
numbers between gg and zooo consist of 
UNITS, TENS and HUNDREDS. 

Three figures constitute a period. 
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In reading numbers, do not use the word and. Thus: 
896 is read : eight hundred ninety-six. 

FUNDAMENTAL PROCESSES. 
12. Numbers may be increased or diminished. 

1. Addition is the process of finding a number by 
putting two or more given numbers together. 

2. Subtraction is the process of finding a number 
equal to the difference between two given numbers. 

3. Multiplication is the process of finding a number 
which is a given number of times another number. 

4. Division is the process of finding how many times 
one number is contained in another of the same kind. 

5. Division is also the process of separating a number 
into parts of a given size, or of finding the size of given parts. 
This is the case whenever a concrete number is divided by an 
abstract number. 

Since the fundamental processes are intimately connected, 
one growing out of the others, arithmetical ideas are best 
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developed by taking each digit in order and teaching all the 
processes in connection with it. 

13. Teach all the processes with ONE. 

1. Count from 1 to 20. 

2. Count backwards from 20. 

3. Give some number and let pupils tell what number 
is one more or one less than the given number. Thus : Six 
is one more than five and one less than seven. 

Given numbers : 8, 3, 9, 2, 5, 7, 4, 11, 10, 12. 



Teach that a number multiplied or divided by one, 
is unchanged. 

Problems* 

1. A boy spent one cent for a top, one cent for a pencil, 
one cent for paper, and one cent for a sponge ; how many 
cents did he spend ? 

2. John has three cents, which is one cent more than 
George has ; how many cents has George ? 

3. If apples are worth a cent a piece, how much will eight 
apples cost? 

4. At a cent a piece, how many marbles can be bought for 
nine cents? 

6. A man divided seven peaches equally among seven boys, 
how many peaches did each boy receive ? 

A€^Make similar problems and drill upon them until 
each process is fixed and pupils can give 2l fluent analysis. 
Let pupils make problems. See pp. 20-21. 

14. Teach all the processes w^ith TWO, 

1. Count by twos from 1 to 29. 

2. Count by twos from to 30. 

3. Count by twos backward from 20. 



PROCESSES WITH TWOS. 17 



Take small objects sucli as peas, grains of corn, and 
separate into twos, and count backwards by taking two away 
repeatedly. 

4. Count backwards by twos from 11. 

6. Give some number and let pupils give the numbers 
which are two more or two .less than the given number. 
Thus : 7 is 2 more than 5 and 2 less than 9. 

Given numbers : 9, 13, 5, 16, 8, 4, 11, 17, 6, 15. 
6. Add 2 to the digits, 1, 2, 3, 4, 6, 6, 7, 8 and 9. 



2+2 — 


1+2 — 


3+2 — 


4-f2 — 


5+2 — 


6+2 — 


8+2 = 


7+2 — 


9+2 — 



Drill upon these coAibinations until each pupil can 

give results accurately and promptly. 

7. Add 2 to all numbers from 9 to 20. 

9S^ Pay special attention to ll-(-2; 12+2; and 
13+2. 

A good device to help the child realize numbers at this 
stage, is the use of plinths an inch square with the figure i 
pasted upon them, and two inches long and an inch wide 
with the figure 2 pasted upon them. With these he may 
build up his column and realize how numbers grow out of 
repetition. 

DRILL CARDS. 

Take narrow strips of pasteboard and write twenty 
numbers promiscuously arranged upon them. The arrange- 
ment of the numbers on each card should difier as much as 
possible. Distribute the cards to the class and let each 
pupil, as rapidly as possible, add 2 to the numbers on his 

card. 
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8. Subtract 2 from all numbeis between 1 aad 12. 



For the Blackboard. 

2 5 8 11 4 7 3 9 6 10 1 

2222222222 * 



Subtraction grows out of addition and consists of finding 
complementary numbers. Thus : 12 — 2 involves the thought 
of 2 and what = 12. Hence — 



2 and what 5 


2 and what S 


2 ** " — 9 


2 


<< 


" — 7 


2 ** ** — 6 


2 


(( 


" — 3 


2 '' '' —10 


2 


(< 


" — 4 


2 " '* —12 


2 


(( 


" — 9 



The process of subtraction is an act of comparison in which 
the mind sees that the difference between two numbers is a 
complementary number, which, when added to the less num- 
ber, makes the greater number, 
9. Multiply 2 by each digit 

Multiplication is a short process of adding the same num- 
ber to itself any number of times. The child should derive 
his table from actual additions. Thus : 

TcMe. 222222222 
2X1= 2— 22222222 

2X2=4 2—2222222 

2X3=6 4—222222 

2X 4== 8 6—22222 

2X 6=10 8—2222 

2X 6=12 10 — 2 2 2 

2x 7=14 12 — 2 2 

2X 8=16 14—2 

2X ^=18 1^ — 

2x10=20 18 
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10. Division is the process of measuring one number by 
means of another. Thus : take eight blocks and separate 
these into groups of t^^o each, viz.: II II II 11. We find 
that there are four groups of 2 each. This may be expressed 
in two ways: 8 -i- 2 = 4, or 2)8 

T 

Now separate the eight blocks into two equal groups : 1 1 1 1 

nil. Each group will consist of 4. Separating a number into 
two equal parts is finding one-half of it. } of 8 = 4. 

Exei^cises. 

1. Seperate the following numbers into groups of 2 each : 
10, 14, 18, 12, 20, 16, 4, 6. 

2. Find one-half of each of the following numbers: 10, 6, 
14, 16, 12, 18, 8, 20, 4. 

Problems. 

1. John spent 2 cents for a pencil, 2 cents for paper, 1 
cent for a rubber and 2 cents for a stamp ; how many cents 
did he spend ? 

Analysis. — Since John spent 2 cents for a pencil, 2 cents 
for paper, 1 cent for a rubber and 2 cents for a stamp, he 
spent, in all, the sum of 2 cents + 2 cents + 1 cent -|- 2 
cents, or 7 cents. 

2. Mary has 7 cents which amount is 2 cents more than 
Jane has ; how many cents has Jane ? 

Analysis. — Since the 7 cents which Mary has are 2 cents 
more than Jane has, Jane has as many cents as the 
difference between 7 cents and 2 cents, or 6 cents. 

3. How much will 8 lemons cost at 2 cents each ? 
Analysis. — Since 1 lemon costs 2 cents, 8 lemons will 

cost 8 times 2 cents, or 16 cents. 

4. If 1 orange costs 2 cents, how many oranges can be 
bought for 18 cents? 
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Analysis. — If 1 orange can be bought for 2 cents, as 
many oranges can be bought for 18 cents, as 2 cents are 
contained times in 18 cents, which is 9 times. Therefore, at 
2 cents each, 18 cents will purchase 9 oranges. 

6. If 14 apples are divided equally between 2 boys, how 

'many apples does each boy receive ? 

Analysis. — Since 14 apples are divided equally between 
2 boys, each boy receives J of 14 apples, or 7 apples. 

SUGGESTIONS. 

Addition. — ^Place pencils in the right or left hand of a 

boy and let him count them and tell how many pencils he 

has in his hand. (I have 6 pencils in my right hand.) Let 

other children count and tell how many pencils he has in his 

right hand. (Harry has 6 pencils in his right hand.) Place 

2 other pencils in his left hand and let him tell the number of 

pencils he has in his left hand. (Harry has two pencils in his 

left hand.) Let Harry now tell the number of pencils he has 

in each hand. (I have 5 pencils in my right Jmnd and 2 pencils 

in my left hand.) Let the children tell the number of pencils 

Harry has in each hand. 

By skillful questioning get some member of the class to 
ask a question in regard to the number of pencils Harry has 
in both hands. (How many pencils has Harry in both hands f) 

The next step is to combine these elements so as to make a 
problem. (Harry has 5 pencils in his right hand and 2 pencils 
in his left hand; how mmty pencils has he in both hands f) 

WS^ Take other objects and drill until each member of 
the class can make a problem with facility, after which teach 
the proper form of analysis. Be careful that each pupU tuses 
correct language. Develop the parts op a problem 
AND THEN COMBINE THE PARTS. Let them Write a problem 
after it is mode. Ask, in what is this problen ? (This is a 
problem in addition of 2's.) 
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Subtraction. 

Put 7 pencils in one hand and take 2 pencUs away, and 
ask, What did I dof ( You put 7 pencils in one hand and then 
took 2 pencila away.) Elicit the proper question : {How many 
pencils are left in your handf) Have a child put several pencils 
in his hand, and then take 2 away and ask how many are 
left in his hand. (I had 7 pencils in one hand and took 2 away; 
how many pencils remain in my handf) 

Make other problems in subtraction of 2's. 



Multiplication. 

Call out 9 girls and give 2 pencils to each of them. Ask, 
What did I dof (You gave 2 pencils to ea^h one of 9 girls; 
how many pencils are given to all of ifiemf) 

Division. 

1. Take 12 pencils in your hand and call out a number of 
children. Give 2 pencils to each until all are given away, 
and send the other children to their seats. Ask, Wliat did 
I dof (You gave 2 pencils to eachpupHf) Elicit the proper 
question : (To how many children did you give 2 pencils eachf) 
Combine into a problem: (I had 12 pencils and gave 2 of them 
to each of several children; to how many children did I give 
pencils f) 

2. Take 14 pencils and call 2 girls. Divide the pencils 
equally between them. Ask, What did I dof (You divided 
14 pencils between 2 girls.) Elicit the proper question. (How 
many pencils did I give to each girlf) Combine into a problem : 
(I had 12 pencils and divided them equally between 2 girls; how 
many pencils did I give to each girlf) 
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Exercises, 

1. Mary has 2 pencils in each hand, how many pencils has 
she? 

2. How many are 5 pencils and 2 pencils ? 

3. How many are 9 pencils less 2 pencils? 

4. If George has 16 pencils, how many can he give to each 
of his two brothers ? 

6.. How many 2's are there in 16? in 18? 

6. Mary has 13 apples and gives 2 to her sister, how many 
has she left? 

7. 13 less 2 are how many? 17 less 2 ? 

8. If a man buys 12 bushels of coal, how much will he 
have after he burns 2 bushels? 

9« If 1 yard of cloth is sold for 2 dollars, how many yards 
of the same kind could be bought for 18 dollars? 

15. Slate and Blackboard Work. 

1. Write upon the blackboard columns of Ts and 2's each, 
also of I's, 2's and O's mixed, and secure rapid addition. 

2. Let the pupils add the same columns beginning with 
other numbers; as 3, 7, 11. 

3. Dictate numbers for pupils to write as high as hundreds, 
using only O's, I's and 2's. 

Note. — In writing numbers from dictation, require pupils, 
when called upon in turn, to first say the number and then 
spell it figure by figure. Thus: Two hundred twelve, two- 
one-two ; two hundred one, two-cipher-one. This fixes the 
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number in his mind and cultivates a careful habit that will 
be beneficial later on. 

4* Carefully inspect all work done by pupils and see that 
the numbers are written in vertical columns. Let all the 
improper work be rewritten. 

Note. — Teachers should carefully explain the value of units, 
tens and hundreds and the method of carrying in addition. 

Exercises. 
Dictate the following numbers for addition. 

1. 212; 112; 200; 100; 222; 101; 212; 112; 101 
221; 222; 

2. 112; 102; 210; 100; 221; 111; 101; 212; 220 
122; 121; 

3. 220; 212; 115; 202; 121; 122; 111; 221; 102 
220; 115. 

4. 122; 221; 122; 211; 120; 202; 112; 111; 212 

222; 221. 

Jtf^ Make similar exercises. 

5. Teach the process of subtraction. 

The number from which another number is to be taken, is 
called the Minuend. The number which is to be taken from 
the minuend, is called the Subtrahend. The complement 
of the subtrahend is called the Difference. 

Minuend : 71632170271 

Subtrahend : 2221211212 



Difference : 69410959059 

Explanation. — ^Whenever an order of the subtrahend is 
greater than the corresponding order of the minuend, add the 
value (10) of a higher unit to the order of the minuend, and 
1 to the next order of the subtrahend. Thus : 2 is greater 
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than 1. Add ten units to the one of the minuend, making 
it 11 units, subtract 2 units from 11 units which leaves 9 
units and add one ten to the one ten of the subtrahend. So 
in every similar case. 



The addition of ten to any order of the minuend 
and one to the next order of the subtrahend is a practical 
device by which the contradiction of taking a greater quantity 
from a less quantity is overcome. It is simply the adding of 
equals to unequals, which does not change the difference. 

Examples for Dictation, 

(1) (3) (5) 

92015341721 7101572141 71029161421 

22212212 2221212 121112212 



(2) 
801271251271 
2212212212 



(4) 
50127518211 
222122112 



(6) 
6012845131 
22221212 



Do not read the numbers but spell them by dictating the 
figures in line from left to right. Tell pupils under what 
figure to begin to write the subtrahend. Begin to subtract on 
the right. 

6. Teach the process of multiplication, using all the digits. 

The number to be multiplied is called the Multiplicand. 
The number by which the multiplicand is taken, is called the 
Multiplier. The result of the multiplication is called the 
Product. 
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Example. 

Multiplicand : 2120221211212 
Multiplier : 8 



Product : 16961769689696 

Explanation. — 8 times 2 units is 16 units, one ten and 
six units. Write the six units and add the ten to the result 
T^hen one ten is taken 8 times. Proceed in the same manner 
with each order of units. 

7. Write a long number on the blackboard and let pupils 
multiply it by each of the digits. 

Example for Practice. 

2121122021212122 
(1,2,3,4,5,6,7,8,9) 



8. Teach the process of division, using 2 as a divisor. 

The number to be divided is called the Dividend. The 
number by which the division is made, is caUed the Divisor. 
The number showing how many times the divisor is contained 
in the dividend, is called the Quotient. The part of the 
dividend which remains after the division is completed, is 
called the Remainder. The remainder is usually expressed 
in a fractional form. 

Example. 
Divisor 2)71925813726391 Dividend 

Quotient 35962906863195J. Ans. 
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Explanation. — Begin on the left. 2 is contained in 7 
three times and 1 over which makes ten units of the next 
lower order. Ten added to 1 makes 11. 2 is contained in 
11 five times and 1 over. Proceed in this manner until the 
units are reached and then write the 1 which remains over 
the divisor 2, 

Exercises 

(1) (3) 

2) 917283746591 2) 82917325863143 

(2) (4) 

2) 8317938265471 2) 641275693184273 

When numbers are dictated for subtraction, multiplication, 
or division, spell them by giving a figure at a time to be 
written in line. 

9. Teach the half of multiples of two. 

Any number of times a number is called its Multiple. 
Thus : the multiples of 2 are 4, 6, 8, 10, 12, and so on. 

Exercises. 

1. How much is two and the half of two ? 

2. How much is eight and the half of eight? 

3. How much is twelve and the half of twelve ? 

4. How much is six and the half of six ? 

5. If a dot increases the value of a mtLsical note one half, 
what is the value of a dotted half-note ? whole-note? quarter- 
note? 



i 
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I& Teach the form of a urritten examitiation. 

Take the slate mth its longer (dde toward you. Bo not 
write too near the edges nor crowd your work on the Blate. 
Give five examples and mark any one of them 0, if there is 
even one figure wrong. Secure neat work. 

Model Slate. 



B&- Make similar examinations and drill on this 
work until at least go^ of accuracy i^ obtained. 

Problems. 

1. A farmer pastured thirteen droves of sheep during the 

season, containing respectively 212, 121, 202, 111, 221, 

200, 211, 222, 122, 101, 220, 110, 221 eheep; how many 

sheep did he pasture in all ? 
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tfr, A owns 70,221 acres of land, which is 2,112 acres 
an Mr. B owns; how many acres does Mr. B own? 
<w much would 212,212 barrels of fiour be worth at 
rel? 

grocer received $7,194 for apples at (2 a barrel ; how 
xrela of apples did he sell ? 

man bequeathed to his two sons $9,462 ; how much 
L to receive ? 

ere are 7 birds in one cage and 2 in another ; how 
rds in both cages? 

im bad 12 marbles and lost 2; how many had he left? 
bat will 9 turkeys cost at 2 dollars a piece f 

a man spends 20 dollars for books, at 2 dollars 

how many does he get? 

' 2 trees yield 18 bushels of apples, how many 

loea one tree yield? 

rom a piece of clotli containing 13 yards, 2 yards 

off; how many yards remuned? 

' a boy earns 2 dollars in one week, in how many 
u he earn 16 dollars? 

ihn has 6 apples and his brother gave him 2 more ; 
ly bad be then ? 

here are 2 pints in a quart. How many pints are 
8 quarts? 

' 2 sacks of flour are worth 8 dollars, what is one 
th? 
'ow many pieces each, when 2 children get 20 pieces 
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17; There are 2 boys in a seat and 6 seats in a division ; 
how many boys in the division? 

18. If a man can travel 7 miles in one day and 2 miles the 
next day, how far does he travel in both days? 

19. A grocer bought 9 bushels of apples and sold 2 bushels; 
how many bushels had he left? 

20. K one barrel of apples is worth 2 dollars, how many 
barrels can be bought for 24 dollars ? 

21. Willie has 6 rabbits and Henry has 2 ; how many have 
both? 

22. If there are 2 peaches on a dish, how many would 
there be on 7 dishes ? 

23. If 2 sheep were sold for 20 dollars, what was the price 
of each? 

24. John has 8 marbles and his brother has 2 more, how 
many has his brother? 

25. William has 2 marbles and his brother has 6 times as 
many, how many has his brother? 

26. A man earns $2 per day, how much will he earn in a 
week? 

27. James gives each of his six brothers 2 apples, how 
many does he give them all ? 

28. In a class there are 9 boys and two more girls than 
boys ; how many girls in the class ? 

29. If Mary has 2 rings on each finger of her right hand, 
how many rings has she ? 
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30. If I divide 18 apples among 2 girls, how many apples 
will each girl receive ? 

31. If a man divided $16 between his 2 children, how many 
dollars wiU he give to each ? 

32. If 2 children sit at each desk, how many children sit 
at 8 desks. 

33. If 1 yard of ribbon cost $2, how much will 9 yards cost? 

34. How many balls at 2 cents each can be bought for 10 
cents? 

17. Teach all the processes with THREE. 

1. Count by threes from to 30. 

2. Count by threes from 1 to 28. 

3. Count by threes from 2 to 29. 

4. Count by threes backward from 28, from 29, and 
from 30. 

By using small objects or the numeral frame and separating 
the THREES, these processes can be sensibly illustrated. Since 
number is a property of things, conscious ideas of number are 
primarily obtained from the objects themselves. 

5. Give some number and let pupils tell what other num- 
ber is three less or three more than the given number. Thus : 
Nine is three less than 12 and three more than 6. 

Given numbers: 4, 21, 8, 13, 6, 15, 7, 25, 27, or 19. 

6. Add 3 to the digits. 

1+3= 2+3= 3+3 = 

4+3= 5+3= 6+3 = 

7+3= 8+3= 9+3 = 
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7. Add 3 to all numbers from 3 to 30. 

1, 11, and 21 ; 2, 12, and 22; 3, 13, and 23 should be 
associated. 

JH^ Use the drill cards. 

8. Subtract 3 from all numbers from 3 to 12. 

For the Blackboard. 

10 7 6 4 9 5 7 11 8 12 
3333333 33 3 



As the process of the addition of two numbers is a process 
by which tixe mind puts two numbers together and gets a new 
number, so subtraction is a process in which the mind sees com- 
plementary numbers. To develop this idea, let such ques- 
tions as these be asked : 



3 and what — 7 


3 and what 


8 


3 " ** — 11 


3 - 


ii . 


4 


3 ** *^ — 5 


3 *' 


(( . 


10 


3 ** '* ~ 9 


3 '^ 


<< , 


6 


3 " ** — 12 


3 ^' 


li -^ 


3 



9. Multiply 3 by each digit. 

The child should derive his table from actual additions, 
since multiplication is simply a short process of adding equal 
numbers. 
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3 
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8X1= 3 


3 
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3 
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3x2— 6 
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3 


3 
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8X3— 9 






9 
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8x4—12 








12 





3 


3 
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3X6—15 










15 
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8x6—18 












18 
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3x7—21 














21 




3 


3x8—24 
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3X9=27 


















27 
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A^* Figures should not be used until the 
numerical ideas which they express are clearly 
apprehended. 

10. Find how many times 3 is contained in all numbers up 
to 30. 

Give children a number of objects more than three and less 
than thirty. Let them count the objects and then separate 
them into groups of three. Then let them count the threes 
and tell how many threes and how many remain over. 

Separate 18 into groups of 3 each, viz.: Ill 111 III III 
111 III. We find that there are 6 groups of 3 each. This 
may also be expressed in two ways: 
18 -T- 3 = 6 ; or 3) J^ 

6 
Now separate the 18 into three equal groups: 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 . Each group will consist of 6. 
4 of 18 = 6, and f of 18 = 12. 

Exercises. 

1. Separate the following numbers into groups of 3 each: 

9, 15, 6, 18, 21, 30, 27, 24, 12. 

2. Find one-third of each of the following groups: 12, 9, 

27, 6, 15, 30, 18, 24, 21, 27. 

3. Find two-thirds of 12, of 18, of 9, of 15, of 21, of 6. 

Problems. 

1. A boy spent S cents for an orange, 2 cents for taffy* 1 
cent for an apple, 3 cents for nuts, 1 cent for candy and 3 
cents for peaches ; how much did he spend in all? 

2. John has 9 marbles which number is 3 more than 
George has ; how many marbles has George? 
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3. How much will nine tops cost at 3 cents each? at 2 
cents each ? at 1 cent each ? 

4. How many tops will 24 cents buy at 3 cents each ? at 

2 cents each? 

5. If 27 apples are divided equally among three boys, 
how many apples will each boy receive ? 

Analysis. — Since there are three boys, each will receive J 
of 27 apples, or 9 apples. 

6. If 18 oranges are divided among three girls, how 
many oranges will each receive? 

7. Divide 21 dolls among three girls. 
x8. Slate and blackboard Tvork. 

Write a column of 3's, also of O's, I's, 2*8 and 3*8 mixed^ 
upon the blackboard and drill upon rapid addition. Also 
reverse the process by subtracting the numbers of the column 
successively. Also multiply the numbers of the column by 
the digits 1 to 9, reading as rapidly as possible. Also divide 
numbers below 30 by the numbers of the column, giving re- 
mainders. Find halves and thirds of all multiples of 2 and 

3 below 30. 

Note. — The pupil ought by this time to be moderately ac- 
curate in writing units, tens and hundreds. Teach them that 
these three places constitute the units' period, and that the 
units' period is separated from the thousands' period by a 
comma. 

At first only dictate thousands and require the pupil to say 
the number indicating the thousands followed by a comma, 
and then wait for the dictation of the units' period. Thus: 
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dictating 3,205. Teacher says ''three thousand **, Pupil ^^3 - 
comma** Teacher, **two hundred five". Pupil ** 2-0-5." 

In like manner dictate the following : 

1. Find the sum of 3,012; 313; 31; 2,123; 330; 32; 
3,232; 301; 32; 3,203; 32. 

2. From 71,025 subtract 21,031. 

3. Multiply 31,323 by 1, 2, 3, 4, 5, 6, 7, 8, 9. 

4. Divide 71,927 by 3, by 2, by 1. 

5. Find the sum of 1,321; 232; 3,213; 2,331; 223; 
1,303; 1,202; 2,013; 1,230; 323; 231; 323; and 232. 

6. From 91,027 take 33,222. 

7. Multiply 21,032 by 2, 3, 4, 5, 6, 7, 8, 9. 

8. Divide 62,893 by 2, and by 3. 

9. Find the sum of 2,013 ; 1,302; 2,131; 3,012; 2,013; 
3,120; 231; 3,012; 2,012. 

10. From 91,862 take 22,012. 

19. Teach J and f of multiples of 3. 

11. How much is J of 18? f of 18? 

12. Howmuchis Jof 24? §of24? 

13. How much is J of 21? §of21? 

14. How much is J of 27? f of 27? 

15. How much is j of 12? f of 12? 

Example.— What is f of 18. 

Analysis. — Since J of 18 is 6, f of 18 is two times 6, 
which IS 12. 



PROBLEMS IN THREES. 35 



Problems. 

1. William bought a cow for $ 30.21, a Bheep for $ 2.33, a 
plow for 822.30, harness for $33.21, a cart for $23.10, a 
harrow for $ 13.32, and five hogs for $13.30 ; how much did he 
pay for what he bought ? 

There is no good reason why children at this stage 
should not be taught how to vrrite dollars and cents. 
They can thus deal with values within the limits indicated. 

2. If a farmer still owes on his farm $2313.22 and has paid 
$926.49 ; how much did his farm cost him ? 

3. A'sfarmis worth $9173.61, which is $2023.23 more 
than B's farm is worth ; what is the value of B*s farm ? 

4. What is the value of 3230 acres of land at $ 8 an acre.? 

6. How many barrels of apples at $3.00 a barrel can be 
bought for $6187.00? 

6. Three partners gained $986.37; what was each man's 
share of the gain? 

7. How many barrels of flour can you buy for 12 dollars at 
3 dollars a barrel ? 

8. A lady bought a hat for 3 dollars, a shawl for 2 dollars, 
and a pair of gloves for 2 dollars. How much did she pay 
for all? 

9. A man earns 18 dollars in 3 weeks ; how much is that 
a week? 

10. How many trees in my orchard, if there are 7 rows and 
3 trees in each row ? 

11. There are 3 feet in one yard. How many feet are there 
in 6 yards? 

12. A boy caught 1 1 bass and sold 3 ; how many does he keep? 
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13. A grocer sold 7 pounds of sugar to one man, 2 pounds 
to another and 3 pounds to another; how much did he sell 
to the three men ? 

14. A lady bought a dress for 3 dollars ; how much change 
should she receive from a ten-dollar bill ? 

15. At 3 dollars a pair, how many pairs of shoes can be 
bought for 18 dollars? 

16. If three sheep cost 15 dollars, how much does one cost? 

17. How long will it take a boy to earn 21 dollars, if he 
earns 3 dollars a week ? 

18. A grocer has three soap boxes. In one there are 14 bars, 
in another 3 bars and in another 2 bars. How many bars 
are there in these boxes ? 

19. There are 21 days in 3 weeks ; how many days in one 
week? 

20. Five lead pencils will coet how much at 3 cents each ? 

21. On a bill of 7 dollars I have paid 3 dollars ; how much 
do I yet owe ? 

22. A man bought a sheep for 3 dollars and sold him for 7 
dollars ; how much did he gain ? 

23. A butcher bought 8 sheep at one time, 3 at another 
time, and 2 at another time ; how many did he buy in all ? 

24. At 3 cents a yard, what will 9 yards of calico cost? 

25. There are 9 bushels of apples in 3 barrels ; how many 
in each barrel ? 

26. How long will it take to go 12 miles, if I go 3 miles an 
hour? 

27. A boy bought a book for 10 cents, a slate for 3 cents, 
and a lot of pencils for 2 cents. How much did he pay for all ? 
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28. How many apples at 2 cents each can be bought for 14 
cents? 

29. I sold a quantity of wool for 9 dollars and received in 
part payment a barrel of flour at 3 dollars. How many dol- 
lars remained due ? 

30. If three books cost 21 dollars, how much does one book 
cost? 

31. When oranges are 3 cents a piece, how much must you 
pay for six ? 

32. Emma had 15 cents and her mother gave her 3 cents 
more, how much had she then ? 

33. There are 27 pencils in boxes. If there are 3 pencils in 
each box, how many boxes are there ? 

34. Two men floated 12 miles down the river in a skiff, and 
then rowed 3 miles up again. How far were they from the 
starting place ? 

35. Mr. Brown pays 3 dollars a week for board. How much 
does it cost him at the end of 8 weeks? 

36. There are 24 persons living in 3 houses ; how many 
persons in one house? 

38. A farm contains 43 acres of woodland, 20 acres of 
meadow, 32 acres of pasture and 33 acres of plowed land ; how 
many acres in the farm? 

39. If a man earns $32 a month, how much will he earn in 
7 months? 

40. Take 223 oxen from 2006 oxen. 

41. A man's property worth $41,184, was divided equally 
among 3 persons ; what was each one's share ? 

42. At $3 a ton, how many tons of ice can be bought for 
$1,569? 



38 ELEMENTS OF ARITHMETIC. 

20. Teach all the processes with FOUR. 

1. Add 4 to all numbers from 1 to 20. 

2. Subtract 4 from all numbers from 4 to 20. 

3. Count 40 or more by fours beginning with 0, 1, 2. 3. 

4. Reverse the operation and beginning with 40, 41, 43, 
take away succjessively, 1, 2, 3, 4. 

5. Multiply 4 by each digit and develope the table, as in 
2's and 3's. 

6. Find how many 4's in all numbers up to 40. 

7. Find J of all multiples of 4 up to 40. 

8. Write a column of 4*8, also of O's, I's, 2*8, 3*8 and 4*s 
mixed on the blackboard and drill on addition, subtraction, 
multiplication and division. Encourage accuracy and rapidity 
and prevent repetition. 

9. Dictate numbers containing ten-thousands, using no 
figure greater than 4 and require pupils to spell the numbers, 
as in (pp. 22-23) and lay special stress on the fact that the 
units* period must contain 3 places. Require pupils to re- 
write improperly arranged work. 

Exercises. 

1. Add 21,042; 43,424; 41; 4,214; 41,243; 4,042; 
22,402; 4,043; 404; 42,311; 4,002; 420; 24,044. 

2. From 82,732 take 34,424. From 71,431 take 24,304. 

3. Multiply 41,231 by 2, 3, 4, 5, 6. 

4. Multiply 24,134 by 6, 7, 8, 9, 4, 3, 5, 2. 

5. Divide 62,435 by 2, 3, 4. 6. Divide 72,341 by 2, 3, 4. 

7. Add 41,004; 4,243; 4; 23,041; 42,334; 4,243; 41,124; 
4,241; 43,424; 44,241; 2,414; 40,040; 404. 

8. From 98,102 take 43,314. 9From 81^605 take 34,142. 
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Problems. 

1. A lad spent 9 cents for nuts, 3 cents for paper, 4 cents 
for pencils, 2 cents for pens, 4 cents for candy, 3 cents for 
apples, 2 cents for a sponge, and 4 cents for marbles ; how 
many cents did be spend in all ? 

2. Henry has eight cents which sum is four cents more 
than Julia has ; how much money has Julia? 

3. How much will seven oranges cost at 4 cents each? 
at 3 cents ? at 2 cents ? at 1 cent ? 

4. How many lemons will 32 cents buy at 4 cents each ? 

5. If a man distribute 28 peaches equally among 4 boys; 
how many peaches does each boy receive ? 

6. How many pounds of rice can I buy for 24 cents at 4 
cents a pound ? 

7. A boy has 12 marbles in one pocket, 3 in another and 4 
in his hand ; how many has he with him ? 

8. A girl had 12 pins and lost 4 of them ; how many had 
she left? 

9. At 4 cents each what will 7 oranges cost? 

10. If 4 books cost 24 dollars, what will one book cost ? 

11. If 3 barrels of flour cost 21 dollars, what will one 
barrel cost ? 

12. A &rmer sold 6 dozen eggs to one man, 4 dozen to an- 
other, 3 dozen to another; how many dozen did he sell? 

13. If one pencil costs 2 cents, what do 8 pencils cost ? 

14. At 4 cents each, how many papers of pins can be 
bought for 32 cents ? 

15. A farmer having 2,700 bushels of corn, fed 1,342 
bushels to his cattle ; how many bushels had he left ? 
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16. Henry has 4 chinas, Charley has 2, August has 3; how 
many have all ? 

17. John owes his brother 6 dollars, and has paid him 4 
dollars; how much does he still owe him? 

18. K 3 hats cost 12 dollars, what does one hat cost? 

19. A lady paid 32 dollars for board at the rate of 4 dollars 
a day. How many days did she board ? 

20. K one yard of ribbon costs 4 cents, what do 9 yards 
cost? 

21. K four bushels of wheat make 1 barrel of flour, how 
many barrels will 9,652 bushels make? 

22. A man filled 20 sacks of flour putting 9 pounds into each 
sack; how many pounds of flour did he use? 

23. A man having 451 acres of land, gave 322 acres to his 
son; how much land remained? 

24. A farmer sold a span of horses for $314, four oxen for 
$420, and some cows for $234; how much did he receive? 

25. A teamster hauled 4,701 bricks in three loads; how many 
bricks in each load ? 

26. Mr. Smith borrowed $9,180 and has since paid $2,413; 
how much remains due? 

27. There are six books on a table. The first contains 311 
pages, the second 434 pages, the third 243 pages, the fourth 
144 pages, the fifth 430 pages, and the sixth, 224 pages. 
How many pages in the six books? 

28. An officer divided 8,880 pounds of food among some 
soldiers, giving 4 pounds to each man ; how many men were 
there? 

29. What is the cost of 434 barrels of flour at $9 a barrel? 
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30. A carpenter is paid $344 for 4 months' work; how much 
does he get per month ? 

31. I paid $2,400 for my farm, S134 for my horse and cart, 
$24 for my garden utensils, $54 for a mowing machine, $40 for 
a horse-rake, and $104 for a yoke of oxen. How much did I 
pay for the farm, stock and implements ? 

32. In a corn field containing 4 acres, there are 19,360 hills 
of com ; how many hills in 1 acre ? 

33. If a man can walk 4 miles in an hour, how long will 
it take him to walk 124 miles ? 

34. There are 8 quarts in a peck; how many quarts in 
244 pecks ? 

35. Mr. A has 343 sheep in 2 lots. In 1 lot there are 134; 
how many are there in the other ? 

36. A lady bought 7 yards of ribbon at 4 cents a yard; how 
much did it cost ? 

37. There are 12 bushels of apples in 4 barrels; how many 
bushels in each barrel? 

38. An agent sold 13 houses for the following prices 
$4,231.42; $34,243.21; $3,241.23; $4,420.40; $31,244.14 
$404.24; $2,401.42^ $42,412.23; $24,240.22; $33,424.14 
$4,232.24; $44,230.40; $21,242.44; how much did he receive 
for all of them ? 

39. A farmer bought a farm for $94,231.22, and paid on it 
$43,323.43; how much does he still owe? 

40. A coal company sold 424,234 tons of coal at $7 a ton, 
how much did they receive for the coal ? 

41. At an average of $4 a head, how many hogs can be 
bought for $9,724? 

42. A man bequeathed to his four children $76,428.32; 
how much did each of them receive? 
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6. If the products of a manufactory for five years are worth 
$9,262,461, what is the average value per annum? 

6. $7,624 are divided among 5 men; what is each man's 
share? 

7. Three boats are used to carry soldiers. 1,245 men are 
on the first boat, 2,200 on the second, and the third carries 
1,554 men. How many men on the three boats? 

8. Two men raise 5,194 bushels of wheat. One of them 
raises 2,325 bushels of it; how much does the other raise? 

9. Three horses cost $720; what was the price of each? 

10. If it costs $4,235 to grade one mile of railroad, what 
did 6 miles cost? 

11. A farmer gave $13 dollars for a cart, $5 for a plow, 
and $4 for a harrow ; how much did they cost him? 

12. What is the cost of 12 vests at $5 each ? 

13. Three men earned $27; how much did each man earn? 

14. Of a regiment of soldiers containing 1,230 men, 544 
were killed in battle ; how many men were left ? 

15. Mr. Jones paid $450 for a lot, built a house on it for 
$5,340, a stable for $345, some fences for $135, and paid $43 
for planting some trees. How much did the whole place cost 
him? 

16. With 2 horses at each car, how many street cars can be 
hauled by 372 horses ? 

17. Mr. Thompson's farm contains 143 acres. How much 
land would there be in a farm six times as large ? 

18. If five horses cost $1,500, what is the cost of one of 
them? 

19. How many oranges at 5 cents each can be bought for 
20 cents ? 
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20. How many dollars ia eight purses containing $5 each ? 

21. A boy bought a sled for 20 cents and paid 6 cents for 
repairing it. How much had it cost him then ? 

22. I bought 524 cords of wood from Mr. A, 353 cords 
from Mr. B, 245 cords from Mr. C, and 154 cords from Mr. 
D ; how many cords did I buy? 

23. A farmer having 923 acres, willed 435 acres to his eon, 
Charles, and the remainder to William. How much did 
William receive ? 

« 

24. How many teams at $5 a day can be hired for $145 ? 

25. In one piece of cloth there are 634 yards ; how many 
yards in six such pieces ? 

2(^, If 1,104 acres be divided among four sons, how many 
acres does each receive ? 

27. If three baskets cost 30 cents, what is the price of each ? 

28. A lady went shopping with $24 and spent $5; how 
much had she left ? 

29. There are some wagons containing 45 persons. If there 
are 6 persons in each wagon, how many wagons are there ? 

30. Mr. A ownes 352 acres of land, Mr. B owns 425 acres, 
Mr. C 342 acres, and Mr. D 235 Acres ; how many acres are 
owned by these four farmers ? 

31. Supposing a city block is 542 feet long, how long are 
8 blocks ? 

32. A cattle dealer having bought 3,240 sheep, shipped 
1,250 on the cars, and sold the rest to farmers; how many did 
the farmers get? 

33. A fruit dealer has 1,204 lemons in 4 boxes; how many 
in one box ? 
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34. 2,415 presents are distributed at a school picnic, giving 
each child three articles ; how many children are there ? 

35. A man bought some hay for $10, some wood for $4 ; 
how much more did the hay cost than the wood ? 

36. Three pairs of shoes cost $15 ; how much is that a pair? 

37. Charles is 13 years old, and is 5 years older than his 
sister Mary; how old is his sister? 

38. A man sold 23 sheep from a fiock consisting of 93 ; 
how many sheep remained ? 

39. A man paid $545 for a span of horses, $250 for a 
carriage, and $54 for harness ; how much did the whole cost 
him? 

40. At $5 per yard, how many yardsof cloth can be bought 
for $1,425? 

23- Teach all the proces&e^s with SIX. 

1. Add 6 to all numbers from 1 to 20. 

2. Subtraxit 6 from all numbers from 6 to 20. 

3. Count 60 or more by sixes, beginning with 0, 1, 2, 3. 

4. Beginning with 60, 61, 62, 63, take away 6 successively. 

5. Multiply 6 by each digit and develope the table of 
multiplication. 

6. Find how many sixes in all numbers to 60, giving the 
remainders. 

7. Find ^ of all multiples of 6 to 60, also f , |, f , f of 
all multiples. 

8. Write a column of 6's, also a column of O's, I's, 2's, 3's. 
4's, 5's and 6's mixed on the blackboard and practice addition, 
subtraction, multiplication and division. 

9. Dictate numbers containing millions, reading only one 
period at a time and waiting until it is written. 
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Exercises. 

1. Add 654,261; 5,345; 60; 30,402; 561; 6; 634,254; 
65,602; 6,246; 663; 45; 63,400; 456,064. 

2. From 732,594 take 632,656. 

3. Multiply 562,616 by 6, 7, 8, 9, 4, 5. 

4. Multiply 465,662 by 7, 4, 6, 9, 5, 8, 

5. Divide 718,291 by 4, 5, 6. 

6. Add 664; 546; 461; 653; 364; 256; 624; 563; 456; 
521; 466; 654; 565. 

7. From 536,415 take 265,456. 

8. Divide 839,719 by 3, 4, 5, 6. 

9. Multiply 632,636 by 8, 9, 7, 5, 6, 4. 

10. From 935,674 take 546,655. 

11. Add 56,402; 644,354; 6,346; 563,054; 6,326; 650; 
62; 634; 502; 63,045; 544,463; 63,046; 44; 623,463. 

12. Divide $16,344 equally among six men ; bow much 
does each man receive ? 

13. What is the cost of 4,335 tons of coal at $6 a ton ? 

14. A watch and chain cost $16. The chain cost $6 ; how 
much did the watch cost ? 

15. In an orchard are 36 trees in nine rows ; how many in 
each row ? 

16. In a certain recitation 47 answers were given. If 6 of 
them were failures, how many were correct ? 

17. A man can carry six baskets at a time. How many 
times must he go to carry 672 baskets ? 

Problems. 

1. Bought a slate for 6 cents, paper for 4 cents, pencils 
for 6 cents, a ruler for 5 cents, a copy book for 6 cents, and 
envelopes for 6 cents; how much was the cost of all? 
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2. One room contains 63 pupils which number is six more 
than there are in the next room ; how many pupils are there 
in the next room ? 

8. How much will 12 copy books cost at 6 cents each? 

4. If flour is worth $6 a barrel, how many barrels can 
be bought for $54? 

5. If $48 will buy six hogs, what is the price of a hog? 

6. There are 3 feet in a yard ; how many yards in 9,747 
feet? 

7. At the rate of $6,556 each, what will it cost to build six 
houses ? 

8. A man's income is $59,159, and his expenses are $56,346; 
how much can he save ? 

9. In a certain library there are three book-cases. In the 
first are 356 books; in the second 626y and 654 in the third ; 
how many books in the library ? 

10. What will 12 sheep cost at $6 a head ? 

11. At $6 each, how many hats can be bought for $96? 

12. Mary had 69 cents and lost 6 cents; how much had 
she left? 

13. Find the cost of 7 acres of land at $656 an acre. 

14. At $4 a yard how many yards of broadcloth can be 
bought for $6,372? 

15. At the beginning of a battle a General has 6,284 men. 
After the battle he had 4,425. men. How many did he lose? 

16. A man divided his estate equally among six persons 
giving all $11,688; how much did each one receive? 

17. A man gave his property to his wife, two sons and 
three daughters. To his daughters he gave $1,554, to his 
wife $4,126, and to his sons, $6,456. How much did he give 
them all?. 
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18. A man bought some coal for $27 and some wood for 
$6 ; how much did it all cost? 

19. How many yards of ribbon at 6 cents a yard can be 
bought for 84 cents? 

20. A man having $41 gave $6 to his wife ; how much did 
he have then? 

21. What will be the yield of 8 acres of com at the rate 
of 65 bushels an acre ? 

22. A carpenter built a house for $56,454, a stable for 
$45,643, and sheds for $45,645 ; how much did he receive for 
all the work? 

23. Beading six pages a day, how many days will be 
required to read a book containing 872 pages? 

24. Six men do a piece of work and receive $692,628 for 
it; how much is each man's share? 

25. A dealer bought 562,494 sheep and sold 560,664; how 
many had he then ? 

26. If a man builds 48 rods offence in 6 days, how much 
does he build in one day ? 

27. A merchant sold 6 cans of peaches from a box contain- 
ing 91 cans ; how many cans were left in the box ? 

28. What is the cost of 9 sheep at $6 each ? 

29. A miller wishes to put 923,764 bushels into 6 bins; how 
much shall he put into each bin ? 

30. Six men are worth $653,544 each ; what are they all 

worth? 

31. A man traveled 654 miles by railroad, 625 miles by 
stage, and 625 miles by steamboat ; how far did he travel in all? 

32. K 6 bushels of wheat make one barrel of flour, how 
many barrels of flour could be made from 787,866 bushels of 
wheat? 
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33. A man bought a piece of property for $976,348, and 
sold it for $65,636 ; how much did he lose? 

34. Seven books at $6 each would cost how much ? 

35. Three cars have in them 36 persons ; how many persons 
in each car? 

36. How many bushels in a load containing 8 boxes, with 5 
bushels in each box ? 

Abbreviations. 

$ dollars. lb. pound. ft. feet. 

gal — gallon. rd rod. bu bushel. 

bbl. — barrel. doz. dozen. ct. or c cents. 

37. A dealer received an order for 2,763 bbL of flour, but 
he had only 1,645 bbl. on hand; how many more bbl. did. 
he require to fill the order ? 

38. Two boys started from the school-house. One went 53 
rd. north, and the other went 45 rd. south ; how far were 
they then apart? 

39. At $6 a set how many toilet sets can be bought for 
$606? 

40. A firm's expenses are $512, and the income is 7 times 
as much ; how much is the income ? 

41. If a planter wishes to pack 1,324 lb. of cotton in 
three bales, how many lb. shall he put in each bale ? 

42. If a slate costs 7 ct. and a copy-book 5 ct., how much 
do both cost? 

43. A steamer sailed 564 miles in 3 days ; how far did she 
sail each day? 

44. A man who had 1,204 yards of doth, sold 321 yards; 
how many yards had he left ? 

45. In 6 bins there are 6,756 bushels of wheat ; how many 
bushels in 1 bin? 
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24. Teach all the processes with SEVEN. 

1. Add 7 to all numbers from 1 to 20. 

2. Subtract 7 from all numbers from 7 to 20. 

3. Count 70 or more by sevens, beginning with 0, 1, 2, 3, 
4, 5, 6. 

4. Beginning with 70, 71, 72, 73, take away 7 successively. 

5. Multiply 7 by each digit and develope the table of 
multiplication. 

6. Find how many sevens in all numbers to 70, giving the 
remainders. 

7. Find ^ of all multiples of 7to 70, also ^, ^, ^, ^, jj, of 
all multiples. 

8. Write a column of 7's, also a column of O's, I's, 2's, 3's, 
4's, 5's, G's, and 7's mixed on blackboard and practice addition, 
subtraction, multiplication and division. 

9. Dictate numbers containing millions, reading only one 
period at a time and waiting until it is written. 

Exercises. 

1. Find the sum: 21,017,746; 605,734,040; 61,074,306; 
702,413; 60,126; 173,026; 67,677; 65,457; 63,407. 

2. From 7,280,912 subtract 361,750. 

3. Multiply 601,723 by 3, 4, 5, 6, 8, 7, 9, 2. 

4. Add 2,463; 3,645; 5,746; 7,734; 5674; 3,746; 7,465; 
5,675; 6,734; 7,365; 4,376. 

5. Subtract 437,065 from 923,854. 

6. Divide 725,836 by 6, 5, 7, 4, 3. 

7. Multiply 647,352 by 5, 7, 8, 9, 6, 3, 4. 

8. Take 506,743 from 935,827. 

9. Divide 783,046,523 by 4, 5, 6, 7. 
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Problems. 

1. What will be the cost of six oranges if each orange 
costs 7 ct .? 

2. If you have 9 apples and buy 7 more, how many will 
you have then ? 

3* If a carriage wheel turns once in 7 seconds, how many 
times will it turn in 7,516,887 seconds? 

4. A railroad's expenses for new cars were $151,567 ; for 
wages, $71,476; for clerk hire, $726,076; what was the 
amount of the expenses for that time ? 

5. A rope 89,565 fL long is cut into 7 pieces; how long is 
each piece ? 

6. A grain elevator contains 7,107,567 bu. of wheat. How 
many more bu. must be put in to make it contain 9,131,894 
bu? 

7. If it takes 752,547 shingles for the roof of a house, how 
many shingles will be required for 9 such houses? 

8. A farmer having 96 sheep sold 7 of them ; how many 
were left? 

9. At 7 ct. a yd. what is the cost of 9 yd. of ribbon? 

10. At 7 ct. a piece how many copy-books can be bought 
for 91 ct. ? 

11. In one cornfield there are 751,207 hills, in the next 
there are 733,147 hills, and in the third there are 741,256 hills. 
How many hills in all these fields ? 

12. A tract of land containing 737,177 acres was divided 
into seven equal farms ; how many acres in each farm? 

13. How much money will a man have left from $1000 if 
he pays $747 for a horse ? 

14. If seven spoons are put into one box, how many boxes 
will it take to hold 21,742 spoons? 
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15. If the furniture in each of seven rooms in a residence 
is worth 87,137, what is it all worth ? 

16. Eight dollars and seven dollars are how many dollars? 

17. At 7 ct each how many apples can I buy for 84 ct.? 

18. At 75 ct. each what will 7 song-books cost? 

19. A and B buy a steamboat for $351,776, if A pays 
$72,175 how much does B pay? 

20. On a train there are 721 passengers. In an accident 
one seventh of them were injured ; how many were injured? 

21. At 7 ct. a pound, how many pounds of honey can be 
bought for 73248 cents. 

22. J£ a farmer puts his oats into 7 bins, each containing 
257 bu., how many bu. has he? 

23. At an election there were four candidates. The first 
received 7,324 votes, the second, 5,722, the third 21,007, and 
the fourth 30,727. How many votes were cast? 

24. How much will 12 bbl. of pears cost at $7 per bbl.? 

25. A girl gave 10 ct. for thread, 7 ct. for pins, 6 ct. for 
needles, and 7 ct. for some tape ; how much did she spend ? 

26. A man expended $28 for sheep at $7 a head; how 
many sheep did he buy ? 

27. I have 72,737 sheets of paper out of which I wish to 
make 7 books. How many sheets must be used in each book? 

28. At $7 each how many sheep can be bought for $198,604? 

29. There are 735,726 bricks in a wall. How many bricks 
will be needed to build a wall 7 times as long? 

30. A clerk whose income is $2,245 yearly, saves $1,707; 
how much does he spend ? 

31. K a train goes 75 mi. the first hour, 35 mi. the second 
hour, and 37 mi. the third hour; how far has it gone in 
the three hours ? 
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32. A boy paid 45 cents for a reader, 47 cents for an 
arithmetic, 15 ct. for a slate, 7 ct for a pencil, and 6 ct for 
ink; how much did he pay for all? 

33. Bought a house for $657, a lot for $276, parlor furniture 
for $267, a bed-room set for $265, kitchen utensils for $76, 
and dishes for $53 ; what was the cost of all ? 

34. A farmer sold some butter for 67 ct., eggs for 174 ct., 
lard for 77 ct.; how much did he receive for all? 

35. John had 66 marbles, James 715, "William 173, and 
Harry 65 ; how many had they in all ? 

36. In an orchard containing 77 trees there are 7 rows. 
How many trees in each row? 

37. A man has a piece of work to do which 7 men do in 9 
days; how long will it take him to do it? 

38. Henry has 75 ct. ^ven him by William and Thomas. 
William gave him 47 ct. How much did Thomas give him? 

Abbreviations. 

yd yard. mi. mile. pk peck. 

qt quart T. ton. 

39. It takes 3 yd. of cloth to make a coat How many 
coats can be made from 15,369 yd.? 

40. If a man walks 7 mi. an hour, how many miles will he 
walk in 425 hours ? 

41. A man asked his neighbor where he was going with his 
127 turkeys. He replied that he did not have 127, but if some 
one would give him 15, he would then have that number. 
How many did he have? 

42. A lumber merchant sold his stock of lumber for 
$215,378, which was twice as much as it cost; how much did 
it cost ? 
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25. Teach all the processes "with EIGHT. 

1. Add 8 to all numbers from 1 to 20. 

2. Subtract 8 from all numbere from 8 to 20. 

3. Count 80 or more by eights, beginning with 0, 1, 2, 3, 
4, 5, 6, 7. 

4. Beginning with 80, 81, 82, 83, take away 8 successively. 

5. Multiply .8 by each digit and develope the table of 
multiplication. 

6. Find how many eights in all numbers to 80, giving the 
remainders. 

7. Find | of all multiples of 8, also |, f , f , f , f , J of all 
multiples. 

8. Write a column of 8's, also a mixed column of the digits 
to 8 on the blackboard and practice addition, subtraction, 
multiplication and division. 

9. Dictate numbers containing millions, reading only one 
period at a time and waiting until it is written. 

Exercises. 

1. Add 63,408,745; 7,380,694; 5,607,653; 404,075,806; 
4,706,808; 32,806,756; 46,786; 46,780; 378; 78,675,486; 
585,767,806. 

2. From 856,980,794 take 372,685,437. 

3. Multiply 75,834,267 by 3, 4, 5, 6, 7, 8, 9. 

4. Add 4,786; 7,687; 5.678; 3,867; 5,608; 7.863; 7,865; 
4,826; 7,683; 2,867; 6,758; 1,867. 

6. Divide 786,756,978 by 3, 4, 5, 6, 7, 8. 

6. Take 58,374,068 from 934,274,891. 

7. Subtract 438,678,254 from 619,587,697. 

8. Add 6,783; 4,786; 6,837; 6,867; 6,758; 4,873; 7,654; 
8,774; 3,867; 4,567; 8,186; 4J64. 

9. From 908,176,549 subtract 2,537,487. 
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Problems. 

1. At $8 each how many sheep can be bought for 896 ? 

2. A lady bought 8 qt. of milk costing 48cent^; what was 
the price per quart? 

3. Mary had some peaches. She gave 8 to her mother, 7 
to her brother, and had 8 left. How many had she at first? 

4. If a train runs 88 miles in one hour, how far could it 
run in 8 hours at that rate ? 

5. If a gold ring costs $8, how many can be bought for 
$4,160? 

6. A library contains 431,228 books. 82,185 volumes were 
destroyed by fire; how many remained? 

7. A coal dealer sells 843,328 bu. of coal in July, 854,208 
bu. in August, 845,358 bu. in September, and 830,418 in 
October. What did his sales amount to in the four months? 

8. There are 8,568 sheep in a flock; if one-eighth of them 
should be sold, what number would remain ? 

9. A boy had eight cents, earned ten cents, and his mother 
gave him eight cents ; how much had he then ? 

10. A newsboy selling papers at 6 ct each, received 65 
cU How many did he sell ? 

11. What will be the expense of 8 weeks board at $9 a 
week? 

12. There are 1,218 children in a school. Supposing each 
child uses eight pencils in a year, how many pencils are used 
by the school annually? 

13. A letter-carrier has 878 letters to deliver in one day, 
and the next day he has but half of this number. How many 
does he carry the second day ? 

14. I have a string 1,516 ft. long. How much will remain 

ifl cut off 828 feet? 
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15. At 8 ct. a pound, how many pounds of grapes can be 
bought for 816 cents? 

16. One gross of Raub's Arithmetic cost 1,518 ct., one 
gross of Short's cost 2,408 cents, and a gross of Long's cost 
2,008 cts. How much do the three gross cost? 

17. If 4 pk. make a bu., how many bu. will 48 pk. make? 

18. A commission merchant shipped 91 bbl. of fruit. 
Eight bbl. became spoiled. How many bbl. were good? 

19. At 5 ct. a yd., what will be the cost of 9 yd. of 
ribbon? 

20. An army of 318 men having plundered a city, took 
so much money that each man received $8. How much was 
taken in all? 

21. There are 8,048 seats in a public hall, 3,508 of 
which are occupied ; how many are vacant? 

22. At $8 each how many pictures can be bought for 
$82,688? 

23. In a certain army there are 43,458 cavalry, 8,548 
artilerymen, and 824 engineers. How many men in the army? 

24. On 8 acres of land 12,032 ears of corn were raised; 
how many ears were raised on one acre? 

25. A boy at school made 64 failures in eight weeks; how 
many failures was that each week? 

26. A farmer bought a wagon for $47, and after using it a 
month sold it at a loss of $8. How much did he get for it? 

27. Mr. Williams paid $6 for a bbl. of flour, $8 for some 
sugar, $5 for potatoes, and $8 for some canned goods. What 
was the amount of the bill ? 

28. At a school picnic 3,108 children were at play. A 
shower came up and only 2,453 of them could get under 
shelter. How many got wet? 
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26. Teach all the processes with NINE. 

1. Add 9 to all numbers from 1 to 20. 

2. Subtract 9 from all numbers from 9 to 20. 

8. Count 90 or more by nines, beginning with 0, 1, 2, 3, 
4, 6, 6, 7, 8. 

4. Beginning with 90, 91, 92, 93, take away 9 successively. 

5. Multiply 9 by each digit and de\Klope the table of mul- 
tiplication. 

6. Find how maay nines in all numbers to 90, ^ving the 
remainders. 

7. Find ^ of all multiples of 90, also |, f , f , f , f , J, f of 
all multiples. 

8. Write a column of 9's, also a mixed column of the digits 
to 9 on the blackboard and practice addition, subtraction, 
multiplication and division. 

9* Dictate numbers containing millions, reading only one 
period at a time and waiting until it is written. 

Exercises. 

1. Add 69,408,796; 7,897,694; 6,607,659; 493,085,896; 
4,706,908; 32,896,750; 85,786; 96,789,379; 78,675,486; 
66,879,786. 

2. From 986,980,794 take 372,695,439. 

8. Multiply 79,834,297 by 3, 4, 5, 6, 7, 8, 9. 

4. Add 4,786; 7,689; 9,678; 3,867; 5,618; 7,893; 
2,865; 9,466; 7,698; 3,867; 6,985; 1,969. 

5. Divide 986,756,978 by 3, 4, 5, 6, 7, 8, 9. 

6. Take 58,379,078 from 934,276,891. 

7. Subtract 429,679,245 from 819,597,697. 

8. Add 6,789; 9,786; 6,837; 5,897; 6,758; 4,873; 2,956; 
8,754; 9,869; 8,186; 4,764, 

9. From 908,179,549 subtract 84,537,997. 
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Problems. 

1. There were 895,698 lb. of cotton on board a ship. 
After 45,248 lb. were unloaded, hov/ many lb. remained on 
board? 

2. A man has three houses. The first is worth $9,549, the 
second $5,919, and the third $3,598. What are they all 
worth together? 

8. If one horse costs $289, what do nine horses cost? 

4. $81 will buy how many pairs of boots at $9 a pair? 

5. A farmer paid $15 for a cart, $9 for a plow, and $8 for 
a harrow; how much did he pay for these, implements? 

6. A grocer bought some potatoes for $90. Some of them 
having spoiled, he was compelled to sell them at a loss of $9. 
How much did he receive for them? 

7. Nine men agree to build a house, each paying $4,218. 
What is the value of the house they intend to build? 

8. There were 939 bbl. of apples at the depot. After 742 
bbl. were shipped away, how many remained? 

9. At $9 a cord how many cords of wood can be bought 
for $23,058? 

10. In a factory there were employed 929 men, 98 women 
and 94 boys. How many persons are employed there ? 

11. Nine persons use 11,754 bbl. of flour in a year; how 
many bbl. must each one buy ? 

12. How many tops can be bought for 99 cents at 9 ct. 
each ? 

13. Henry has worked 12 examples, William 9, and John 
8; how many examples were worked by these boys? 

14. Find the cost of 91 T. of coal at $9 a ton. 

15. How many lb. of flour at 4 ct. a lb. can be bought 
for 3,428 ct.? 



60 ELEMENTS OF ARITHMETIC. 

16. In nine equal regiments there are 8,154 men. How 
many men in each regiment? 

17. In a school where there are 791 children, 415 are girls. 
How many are boys ? 

18. If a train runs at the rate of 29 mi. an hour, how far 
will it run in nine hours ? 

19. How many pages in five books of which the first has 
539 pages, the second 1,494 pages, the third 459, the fourth 
1,439 and the fifth 1,913? 

20. A little girl received 72 ct. from her mother, and her 
brother gave her one-ninth as much. How much did she 
receive from her brother? 

21. In a class there are 17 girls, and 9 more girls than 
boys ; how many pupils in the class ? 

22. A cattle dealer paid $47 for a cow, and sold her so as 
to gain $9 ; how much did he receive for the cow ? 

23. If yeast powder is put up in 8-lb. cans, how many cans 
will be needed to put up 2,568 lb.? 

24. Nine lots of the same size were sold for $14,508. What 
was the price of one lot? 

25. There is a farm consisting of 1,342 acres. 159 acres 
are sown in wheat. The remainder was in pasture land. How 
much is in the pasture ? 

26. There are 144 spools in 1 case, how many spools are 
there in 9 cases of that size ? 

27. In one week Henry won 48 chinas, John 69, and 
Tommy 95. How many did they all win that week ? 

28. A boy found a purse containing $63, and received one- 
ninth of the money for returning it to the owner. How much 
did he receive ? 

29. Bought 7 bbl. of apples at $9 a bbl.; what was the cost? 
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30. How much is lost if a carriage that cost $500 is sold for 
$375? 

31. What will it cost to clear 789 acres of land at $9 an 
acre? 

32. The products of a farm during 9 years were valued at 
$19,467.89 ; what was their annual value? 

33. At $8 a barrel, how many barrels of flour can be bought 
for $13,448.00? 

34. The profits of a certain business were $1,847.63 last 
year, which is $5,324.74 less than it is this year; what is the 
amount of this year's profits ? 

35. The clearings of the New York banks were $47,374,- 
869.72 during a certain period last year, which is $9,482,- 
673.47 more than for the same period this year; how much 
are the clearings for the same period this year ? 

36. If a train of cars move 27 miles an hour, how far 
distant is a place which it requires 9 hours to reach ? 

37. In how many hours can a steamboat go 1,764 miles, at 
the rate of 9 miles an hour ? 

38. How fast must a horse trot to go 40 miles in 8 hours? 

39. If I invest $9,464 in flour at $8 a barrel and sell the 
flour at $9 a barrel ; how much would I gain ? 

40. A man bought flour at $8 a barrel and sold it at $9 a 
barrel and thereby gained $768 ; how many barrels of flour 
did he buy? 

41. A thief is 78 miles ahead of his pursuers ; if they go 
8 miles, while he goes 5 miles, how long will it take them to 
overtake him ? 
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27. Condensed Multiplication Table arranged 

in order of the Products. 



4(2x2 

6/2X5 



8 



/2X4 
14X2 

9{3X3 

10/ 2X5 

r2X6 

J 6X2 

13X4 

14X3 

J2X7 
17X2 

J3X5 
15X3 

f2X8 
16^ 8X2 
1 4X4 




20^ 



21 



(2 XIO 
lOX 2 

4X5 
15 X 4 



/3XT 



7X3 

22/2x11 
^111X2 



24-^ 



2X12 
12X 2 
3X 8 
8X 3 
4K 6 
6X 4 



25 



{5X5 



27/^® 
^19X3 



28 



SO 



/4X7 
17X4 

3X10 

lOX 3 

6X 6 

6X 6 



32 /*X^ 

33 i 3X11 
UIX 3 

^\7X5 

r 3X12 

12X 3 

36^ 4X 9 

I 9X 4 

I 6X 6 

'' 4X10 

lOX 4 

5X 8 

8X 5 

(6X7 
i7X6 



40- 



42 



44/ 4X11 

^illX 4 



45^ ^X® 
^^ 9X5 



{ 



48 



4X12 

12X 4 

6X 8 

8X 6 



49 



{7X7 



60/ ^X^® 
llOX 5 



6X9 
9X6 



(llX 5 



55; 5X11 



°"^ 8X7 



{ 



60' 



5X12 
12X 6 
6X10 
LlOX 6 



7X9 
9X7 



63{ 

64 1 8X8 



qqS 6X11 
UlX 6 



70 j 7X10 



72 



lox 7 
6x12 

12X 6 

8X 9 

L 9X 8 



81 



rrS 7X11 
fioi ®X10 

I 9X9 

84 J 7X12 
M2X 7 

S 8X11 
I1IX 8 

floi 9X10 

"^nox 9 



88 



06 



8X12 
12X 8 



I 

100 1 10X10 

^"" } 12X 9 
jljj 110X11 

"^ J 11X10 

120P^X12 
*^} 12X10 

121 1 11X11 

™( 11X12 
^^^112X11 

144 1 12X12 



Thus: when developing 12 
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Note. — ^The above table should be taught as early as when 
the pupils are on the 4's and carried on with the other digits, 
in which case such facts as that four G's is the same as six 4Vi 
must be developed. Each step should be carefully developed 
objectively. 

r2x6 

«^ . the teacher should place 
3X4 ^ 

L4X3 

upon the blackboard 12 stars or other convenient marks, and 
show that they may be separated into six 2's or two C*b, altjjo 
into four S's or three 4's. 

The recitation should be as follpws : 

Twelve equals six times two, or two times six, and four times 
three or three times four. 

Uniformity in using the small factors first and observing 
that when the sign X is read times, the factor following should 
be read first, will add much to the exactness of the work. 

Require the pupils to develope the table of multiplication of 
10, 11 and 12, as in the digits. 

28. Teach the use of 10 as a multiplier or divisor. 

10 is a return to the decimal scale. By annexing a 0, 
a number is increased tenfold. Thus: 789 X 10 = 7,890. 
Dividing by 10 diminishes a nnmber tenfold. Thuig: 
G90-r- 10 = 69. 

29. Teach the use of zi as a multiplier or divisor, 
(short division). 

Multiplication and division prove each other. The quotient 
multiplied by the divisor produces the dividend, while the 
product divided by the multiplier gives the multiplicand. 
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Examples. 

62,475,389 11) 764,891,849 

11 

69,535,622y\ 

11) 687,229,279 11 

62,475,389 764,891,849 

Multiplication and division are proved as shown above. 
Add the remainder (if any) to the product to prove division. 



Exercises. 


1. Multiply 76,487,363 by 11. 


Divide 674,367,879 by 11. 


2. " 39,367,462 by 11. 


" 763,986,479 by 11. 


3. « 81,762,463 by 11. 


" 679,867,458 by 11. 


4. « 97,863,987 by 11. 


" 967,489,653 by 11. 


6. « 63,484,593 by 11. 


«« 789,467,563 by U. 


30. Teach the use of 12 as a multiplier or a divisor. 


Examples. % 


73,467,983 

19 


12) 876,492,571 [ 


±£1 


73,041,047X 
12 


12) 881,615,796 


73,467,983 


876,492,571 



Exercises. 

1. Multiply 91,467,586 by 12. Divide 708,674,769 by 12. 

2. Multiply 83,483,597 by 12. Divide 971,698,981 by 12. 

3. Multiply 53,789,987 by 12. Divide 882,831,764 by 12. 

4. Multiply 67,469,782 by 12. Divide 981,692,965 by 12. 
6. Multiply 59,963,892 by 12. Divide 763,479,842 by 12. 
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31. Teach to multiply or divide by n or 12. 

Exercises. 

Divide 764,924,976 by 11 and multiply the quotient by 12. 

Multiply 78,491,563 by 11 and divide the product by 12. 

93,469,764 by 12 " *' " " ** 11. 

Divide 876,468,501 by 12 " multiply '' quotient '' 11. 

« 963,483,791 by 11 " '* " ** *' 12. 

Problems. 

1. How much will 489 dozen eggs cost at 11 cents a dozen? 
at 12 cents a dozen ? 

2. How many slates, at 11 cents a piece, can be bought for 
$79,487. 10 ? for $98,524. 9 1 ? 

Note. — The divisor and dividend are like numbers ; the quotient 
will be times or slates. 

3. If melons are worth 12 cents each, how many can be 
bought for $73,563.48 ? for $87,462.84 ? 

4. Since there are 12 inches in one foot, how many feet are 
there in 962,474,436 inches? 

5. Since 9 square feet make one square yard, how many 
square yards are there in 76,148,748 square feet? 

6. Since 12 ounces make a pound Troy, how many ounces 
in a bar of silver weighing 59 j-^ lb. ? 

7. How many pounds of gold in 764,880 ounces? 

8. If a man works 313 days in a year, 8 hours a day, at $7 
an hour, how much will he receive for his labor in 9 years ? 

6 
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32. Teach how to multiply by a number contain- 
ing two figures. 

9,465,879 Explanation.— 87 contend 7 units 

87 and 8 tens. Multiplying by the 7 units, 

■' the partial product 66,261,153 units 

66,261,153 is obtained. Multiplying by 8 tens, 

757,270,32 the partial product, 75,727,032 tens 

is obtained. By writing tens under tens 

823,531,473 and soon, and adding the partial pro- 
ducts, the complete product is obtained. 

Exercises. 

1. Multiply 7,468,592 by 39, by 47, by 53, by 67. 

2. Multiply 9,671,487 by 29, by 31, by 59, by 73. 

3. Multiply 8,457,648 by 43, by 61, by 79, by 83. 

4. Multiply 7,608,973 by 49, by 68, by 85, by 93. 

5. Multiply 5,987,436 by 58, by 69, by 87, by 79. 

Problems. 

1. How much will 879 acres of land cost at $37 an acre? 

2. At an average price of $92 a head, how much will 379 
horses cost? 

3. At $5.90 a barrel, how much will 97 barrels of flour 

cost? 

4. How far will a horse go in 89 days, if he travels at 
the rate of 57 miles a day ? 

5. If 36 inches make a yard, how many inches are there 
in 5487 yards? 

6. Since 32 quarts make a bushel, how many quarts are 
there in 978 bushels ? 
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33. Teach how to divide by a number containing 
two figures : 



8)998952( 124869 
8 



19 
16 



38 
32 



55 

48 



69 
64 



100000 
20000 
4000 
800 
60 
9 



72 
72 



Analysis. — ^Use the same form of 
analysis that is used in the example 
below. Show pupils that the form of 
long division is the same as that of 
short division with the exception that 
in the latter many processes are carried 
on mentally. 



21) 468972(22332 

42 



48 
42 



69 
63 



67 
63 



Analysis : — 21 is contained in 46 
ten-thousands, 2 ten-thousands' times 
and 4 ten-thousands remaining ; annex 
the 4 ten-thousands to the 8 thousands 
brought down, making 48 thousands. 
21 is contained in 48 thousands 2 
thousands' times, and 6 thousands re- 
maining. Annex the 6 thousands to 
the 9 hundreds brought down, making 
69 hundreds. 21 is contained in 69 
hundreds, 3 hundreds' times, and 6 
hundreds remaining ; annex the 6 hun- 
dreds to the 7 tens brought down, making 67 tens. 21 is 
contained in 67 tens 3 tens' times, and 4 tens remaining. 
Annex the 4 tens to the 2 units brought down, making 42 units. 
21 is contained in 42 units 2 units' times and no units remain- 
ing. Write the sum of these quotients as the entire quotient. 
Let the pupils analyze in the same manner : 

468,982 -^ 21 ; 65,785 -^ 31 ; 86,965 -f- 41 ; 1,496,967 -+- 41; 
38,379,994-5-43; 182,345 — 62; 789, 645-^94; 1,678.964 
-- 85; 468,975 -4- 78; 646,342 -i- 49. 



42 
42 
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Rule for Long Division. 

1. Write the divisor on the left of the dividend with a 
curved line between them. 

2. Find how many times the divisor is contained in the 
fewest left hand orders of the dividend and write that number 
in the quotient. 

3. Multiply the divisor by the number thus found and sub- 
tract its product from the orders divided. 

4. To the remainder bring down the next figure of the 
dividend and proceed as in 2. 

& Write the final remainder over the divisor at the right 
of the quotient. 

' Caution 1. — ^When any product of the divisor by the quo- 
tient figure is greater than the orders from which it is to be 
subtracted, a smaller quotient figure must be used. 

2. When any remainder is greater than the divisor a larger 
quotient figure must be used. 

3. When any remainder with another figure brought down 
is less than the divisor, place a (0) in the quotient and bring 
down another figure from the dividend. 

Proof. 

Multiply the quotient by the divisor, adding the remainder 
to the product, which should then equal the dividend. 

Exercises. 



1. Divide 76,483,461 


by 19, 


by 23. 


by 29, 


by 31. 


2. Divide 59,375,892 


by 37, 


by 41, 


by 47, 


by 53. 


3. Divide 83,963,478 


by 59, 


by 61, 


by 67, 


by 71. 


4. Divide 91,487,982 


by 73, 


by 79, 


by 83, 


by 89. 


6. Divide 80,080,467 


by 91, 


by 87, 


by 78, 


by 99. 
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Problems. 

1. Tbm many bushels of wheat at 83 cents a bushel can be 
bought for $787.67? 

2. What is the price of wheat, if 949 bushels cost $787.67 ? 

3. How fast does a train move, if it goes 1127 miles in 49 
hours? 

4. If a boat moves 97 miles in a day, how long will it take 
to go 2813 miles ? 

5. How many hhd. of 63 gallons will be required to hold 
6930 gallons of molasses ? 

6. How many yards in 19360 inches? 

7. How many bushels of beans in 3104 quarts ? 

8. If 56 lb. equals a bushel, how many bushels are 
there in 12,880 lb. ? 

9. Since a bushel of coal weighs 80 lb., how many 
bushels in a car load weighing 20080 lb. ? 

10. If in the excavation of a cellar 10 ft. deep, 45 ft. wide 
and 60 ft. long 27,000 cubic feet of dirt is removed, how many 
cart-loads of 27 cubic feet each will this amount of dirt make ? 

11. A drover spent $7,685 for cattle at an average price of 
$29 a head ; he sold 187 head at $37 each and the remainder 
at $35 a head ; how much did he gain ? 

12. How many gallons of molasses at 35 cents a gallon will 
pay for 6,745 pounds of butter at 27 cents a pound ? 

13. How many yards in 786,942 inches ? 

14. How many acres will $1,820 buy at the rate of $13 
per acre ? 
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15. A man received an annual salary of $2,500, and paid 
$175 for taxes, $117 as donations, $375 aa rent, $349 for 
clothing, and $873 for household expenses; how much does he 
save annually ? 

Statement. 

Received as salary $2,500 

Paid for taxes $175 

" " donations 117 

" " rent 375 

" " clothing 349 

*« " household expenses 873 1,889 

Amount saved annually $611 

16. A lady bought a house and lot for $10,000, paying 
$2,938 cash. She afterwards paid, at one time, $1,973, and, 
at another time, $2,197 ; how much does she still owe ? 

J8^ Make a statement as above. 

17. An ice dealer bought 1,000 tons (2,000,000 pounds) 
of ice ; he sold in June, 467,515 pounds ; in July, 763,475 
pounds; in August, 674,260 pounds; if he sold what 
remained in September at 65 cents per hundred pounds, how 
much did he receive for it ? 

18. A general had an army of 40,000 men and fought 
three battles; in the first battle he lost 7,342 men; in the 
feecond, 5,679 men ; if he had only 21,237 men left after 
fighting the third battle, how many men did he lose in that 
battle ? 

19. A man traded a drove of 98 horses worth $175 each 
for a farm of 329 acres valued at $78 an acre ; how much does 
he still owe ? 
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20. A merchant gave his note for $5,200. He paid at one 
time $2,500 and at another time $176 ; how much does he 
still owe ? 

21. A farmer raised 1,575 bushels of wheat and 900 
bushels of corn. He sold 675 bushels of wheat and 387 
bushels of corn to A, and what remained of each to B; if B 
paid 85 cents a bushel for the wheat and 47 cents a bushel 
for the com ; how much did B pay the farmer ? 

22. A had 475 sheep and B 179 more than A; C has 211 
sheep less than A and B; how many sheep has C ? 

Review and Home Exercises. 

I. 

1. Write from dictation 706,489 ; 90,700,642 ; 907 ; 679,- 
000,089; 9,071; 714,000,608; 479; 87; 490,006,007; 
543,041,000; 673,897; 90,008. 

2. Add 907 + 892 + 673 + 946 +805 + 793 + 986 
+ 547 +862 +793 + 847 + 681 + 908. 

3. From 901,867,461 take 868,463. 

4. Multiply 987,465,687 by 98. 

5. Divide 674,008,923 by 89. 

11. 

1. From 891,462,893 take 473,684. 

2. Multiply 967,489,678 by 11. 

3. Divide 673,487,009 by 12. 

4. Multiply 67,897,387 by 79. 

5. Divide 600,000,790 by 97. 
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III. 

1. Write from dictation 709,600,004; 709; 6,004,047-, 
19,008,704; 674; 89; 717; 64; 8,940,604; 79,800,406; 
789; 40; 67,084. 

2. From 910,647,802 take 657,943. 

3. Multiply 764,987,463 by 12. 

4. Divide 742,362,981 by 12. 

5. Divide 900,700,847 by 87. 

IV. 

1. Multiply 98,764,375 by 11. 

2. From 701,467,804 take 477,915. 

3. Divide 172,938,107 by 95. 

4. Midtiply 879,467,987 by 78. 

5. Divide 904,829,183 by 86. 

V. 

1. Add 624 ; 575 ; 342 ; 391 , 104 ; 1003. 

2. Add 879 + 763 + 982 + 547 + 489 + 742 + 349 

+ 987 + 678 + 941 + 842 + 647 + "983. 

3. Take 708,149 from 673,487,628. 

4. Multiply 9,857,463 by 11 and divide the product by 12. 

5. Divide 86958472 by 12 and multiply the quotient by 11. 

VI. 

1. Express the following numbers in words: 7,067,204; 
901,673,487; 70,600,487; 734,898,694,567; 974,803,462. 

2. Multiply 3,675,402 by 92, and divide the product by 11. 

3. Express in figures and add ; 7 hundred twenty-five ; 12 
hundred twenty-six ; 9 thousand eighty-seven. 

4. Multiply 769487 by 987. 

5. Divide 987654321 by 739. 
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FRACTIONS. 



DEFINITIONS. 



34. Numbers are expressions for things. 

35. A Unit is one of the kind of thing expressed by a 
number. 

36. There are two kinds of things which may be expressed 
by numbers, w^hole things and equal parts of things. 

37. An Integer is a number which expresses Tvhole 
things. 

38. A Fraction is an expression for one or more of the 
equal parts of a unit. 

39. Integers are written by means of single numbers. 

40. Fractions are written by means of two numbers, 
one of which is placed above a short horizontal line and the 
other below it. 

41. The number placed below the short horizontal line is 
called the Denominator. It shows the number of equal 
parts into which the unit is divided. 

42. The number placed above the short horizental line 
is called the Numerator. It shows how many of the equal 
parts of the unit are taken. 
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Exercises. 

1. Divide any thing into two equal parts. What is one 
part called? (One-half.) How many halves in a whole 
thing ? How many halves in three whole things ? 

2. Divide any thing into three equal parts. What is one 
part called ? ( One-third.) How many thirds in a whole 
thing ? How many thirds in five whole things ? 

3. Divide any thing into four equal parts. What is one 
part called ? ( One-fourth. ) How many fourths in a whole 
thing. ? How many fourths in six whole things? 

Suggestion. — ^Take long narrow strips of paper and let 
the pupil fold and tear them into any required number of 
equal parts. If torn into four equal parts, three parts is 
three-fourths of the whole strip of paper. 

A fraction is always a fraction of something. Thus : 
one-half is one-half of one, or of some definite thing. Two- 
thirds is two of the three equal parts of some whole thing. 
Realize fractional numbers before using figures to 
express them. 

4. Express the following fractions in figures: Three- 
fourths; four-sevenths; three-fifths; eight-ninths, eleven- 
twelfths; two-elevenths; seven-tenths; nine-twelfths; six- 
elevenths; four-ninths. 

6. Analyze the fractions so written. Thus : f is a fraction, 
because it is an expression for three of the four equal parts 
of a unit. 4 is the denominator, and shows the number of 
parts into which the unit is divided. 3 is the numerator, and 
shows how many of these parts are taken. ^ expresses the 
fractional unit. 

JJ^^ J means J of 1 ; f means f of 1 or J of 3. 
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43. There are tvro kinds of fractions, Proper Fractions 
and Improper Fractions. 

44« A Proper Fraction is a fraction whose numera- 
tor is less than its denominator. Thus : f is a proper frac- 
tion, because its numerator is less than its denominator. 

45. An Improper Fraction is a fraction whose numera- 
otr is equal to or greater than its denominator. Thus : 
|- is an improper fraction, because its numerator is greater 
flian its denominator. 

Illustrations. 

By the fraction f is meant, that one or more equal units 
have each been divided into 8 equal parts and that 7 of these 
parts are taken. 

a circle may be divided into 8 equal parts 
the parts may be taken. Or two or more 

equal circles may be divided each into 8 equal parts and 7 
of the parts may be taken. Thus : 






2. By the fraction f is meant that one or more units have 
been each divided into 8 equal parts and that 8 of them have 

been taken. Thus : ^^IP^ or, 






3. By the fraction J/- is meant that two or more equal 
units have been each divided into 8 equal parts and that 

15 of these parts are taken. Thus : 
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It will be seen therefore that a fraction may represent some 
of the equal parts of one thing, or some of the equal parts of 
several equal things. 

46. A Mixed Number is an integer and a fraction 
united. Thus : 5|^ is a mixed number. 

Exercises. 

Analyze the foUowing fraethns and tell whether they are proper 
or improper: 

1234 5 678 9 5 11 17 29 
> 4» 4> T> T» T» t» 4> ¥» ¥> ~S9 ~F"> ^» 

Model of Analysis. — |- is a fraction, since it is written 
by means of two numbers and notes equal parts of things. 
The denominator 4 shows that each thing has been divided 
into 4 equal parts. The numerator 7 shows that 7 of these 
parts are taken. ^ expresses the fractional unit. The num- 
erator is greater than the denominator; therefore |- is an 
improper fraction. 

Improper fractions may be resolved into vrhole 
numbers or into mixed numbers. When the numerator 
is a multiple of the denominator, the value of the fraction is 
expressed by ka integer. Thus : |^ = 1, | =2, f =3, 

J 2 Q . 15 Q . 1_8 Q . 2 4 Q 

Change the foUov^ing improper fractions into 
whole or mixed numbers. 

6 11 21 J 3 8 6 2 9 3 6 2 5 24 18 
T> T'» 7 > (r"> "^ > TT> Iff* TXr> ^'9 If"* 

Model of Analysis. — Since 1 equals f , there are as 
many units in | as ^ is contained times in |, which is 1^. 

Change the following integers to improper frac- 
tions : 
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5 to thirds, 7 to fourths, 8 to fifths, 9 to sixths, 10 to 
sevenths, 8 to ninths, 11 to tenths, 12 to elevenths, and 9 
to twelfths. 

Model. — Since 1= f , 5=5 times f ,or ^^-, 

Change the follovring mixed numbers to im- 
proper fractions. 

2i, 6f, 7|, 8t\, 9,^, 10|, 9|, 8^, 9|, 6f. 

Model of Analysis. — Since in 1 there are f , in 2f there 
are twice f plus J, or ^^^. 

Change the foUov^ing fractions to lowest terms 
by inspection : 

7 9.-8- 85 42 85 49 64 40 88 _S» 

T1» T7"» TJ» ?Tr> TS9 Tff> 6lff> V7» POr> 7 7» TST 

ADDITION OF FRACTIONS. 

47, Principle i. If their fractional units ar® alike, 
given fractions may be added or subtracted by finding the 
sum or difference of their numerators. Thus : f + J + J^ = 

48. Principle 2. If their fractional units are unlike, 
given fractions cannot be added or subtracted without being 
so subdivided as to be made alike. 

The process of changing fractions from unlike to like units 
is called the reduction of fractions to equivalent 
fractions having like denominators. 

Suggestions. — Take three pieces of crayon. Divide one 
into halves, another into thirds, and the remaining piece 
into fourths. Take ^+§+1 and ask. How much? There 
are six unlike pieces. If the J be subdivided, it will equal f 
and may be added to the f . But thirds and fourths cannot 
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be added. If a third be divided into four equal parts and 
a fourth into three equal parts, the parts wiU be alike and 
can be added or subtracted. Each part will be -j^ of an 
entire piece of chalk, and the J will equal -j-V* *^® f ^^^^ equal 
y\, and the f will equal j^y, which may be added by adding 
their numerators. Thus : 

J = y\- Model of Analysis. — Since in 1 there 

§ — y^j are |f, in J there are J of if, or y\. In 

f = -^j J there are -^ and in f there are twice y^, 

— or ^j. In J there are y^j, and in f there 

||- = 1|-J. are three times -j^, or -j^. The sum of -^^ 

3^ and 1^ is f |, or 1{^. 

49. Rule for finding the common denominator by 
inspection. 

If the largest denominator does not contain all the other 
denominators, try twice, three times or four times this number 
until a number is found which contains all the denominators. 

NAkVCSi — - 



thirds: 

FOURTHS; 
• IXTHS: 

ciqhthb: 
twelftms: 

•ATHS: 



The above scale will enable the pupil to see the equivalents 
of value in halves, thirds, fourths, sixths, eighths, twelfths and 
twenty-fourths. Other scales may be drawn to show other 
fractional units. 

50. Find the common denominator of the following 
fractions and add them : 



■1 1! 




i if 




i A 




1 iS 




H H 




Hfi = 


= 5^ Ans. 
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Example i._Add f+J+l+f+f^. 

Analysis. — Since 2, 3, 4 and 6 are 
exact divisors of 12, 12 is a common 
denominator of the fractions. 
Rule. — Beduce the fractions to twelfths, 
add the numerators and reduce to a 
mixed number. 



!• i» f » ir» ¥> T3' ^* 2> T* f > Txr» it* 

9^X5811 758182 

-^^ 8> t> 1B^> T> IT' •• 7> ■?» t> T» 3' 

3. ■§, -J, T"? -g-j -J. 8. -J, J, yj To* Z* 

»• "B"* "Jj TT> T2"> i' "• T> "S^' "3> ^» 2' 

5 11 4 7 5 S in 8 5^ 8 7 11 

51. Addition of mixed numbers. 

Example 2.— Add4|+7|+9ii+8f+9. 

41- ^ Rule.— Reduce the fractional parts to 

7|- ^ j- fractions having a common denomina- 

9\^ II tor, add the numerators and reduce to 

8f ^ a mixed number, and then add it to 

9 the integers. 



89ff H = 2jfAns. 

52. Find the sum of the follov^ing fractional 
numbers : 

2. 7K6|+4i+9H+7. 

S. 18f+15|+29|+36J^+208, 

4. 209i+76f+378|+47xV+98. 
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5. 306f+81|+315|+893^+738. 

G. 1207|+7241f+93^+500532y+7801. 

7. 1708J+478f+1472f+903|+9207. 

8. 1371§+87|+12047|+90437y+290401. 

9. 60041+90091+14451+2078^+7064^. 
10. 798f+9674|+7046|+7178|J+76401. 

Problems. 

1. A man bought four articles paying $§, $f, $^ and ${^ 
for them respectively. How much did he pay for all ? 

2. A merchant bought five sacks of coffee, weighing f cwt., 
J cwt., ^ cwt., ^ cwt., and -^ cwt. respectively. If a 
cwt. = 100 lb., how may pounds of coffee did he buy? 
[c = 100, wt. = weight.] 

3. A merchant tailor has five remnants of cloth measuring 
1^ y^-» f y^-> f yd., f yd. and -^^ yd. How many yds. has 
he in all ? 

4. What is the aggregate length of five sticks measuring 
6| ft., 6f ft., 8f ft., 4^ ft. and 7^^ ft. ? 

6. A huckster has five barrels of potatoes containing 
respectively 2^ bu., If bu., 2| bu., 2f bu. and l^J bu.? 
How many bushels are in the five barrek ? 

6. A tailor made five suits of clothes from a piece of cloth 
using 3^ yd., 3f yd., 3f yd., 5 J yd. and 4f yd. respect- 
ively. How much did he use in all ? 

7. A woman spent the following sums while shopping: 
$2f , $4^, $^^ and $5f . How much did she spend ? 

8. Farmer Brown owns 209^^^ acres of land which is 98^^^ 
acres less than Farmer Jones owns ; how many acres does 
Farmer Jones own? 



! 
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9. For how much must a horse that cost $279f be sold so 
as to gain $49f ? 

10. A sold a house and lot to B for $4,378^^2^ and thereby 
lost $7Sd^Y 9 ^ow much had A paid for the house and lot ? 

SUBTRACTION OF FRACTIONS. 

53. Subtract a fraction from a fraction. 

7 77 Rule. — Reduce the fractions to a common 

9 73 denominator, and then find the difference 

— — between their numerators. 

Exercises. 

1- f-f. 3. f-|. 6. ^V-f 7. 3?3--J. 9. ^-f. 
2. I— iV 4. l~^%. 6. I— ,-V 8. -/^-f. 10. f-,7j. 

54. Subtract a \srhole number from a mixed 
number. 

l,072,517,293f Explanation.— When the frac- 

82,526,489 tion is attached to the minuend, it 

is simply brouglit down. 

989,990,804-f- 

55. Subtract a mixed number from a "whole 
number. 

1,071,821,918 Explanation.— When the frao- 
72,943,8493!^ tion is attached to the subtrahend, it 

must be subtracted from 1 reduced 

998,878,068-^^ to the same denomination. 
6 
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Exercises. 

1. rrom 8104321 take 987657. 

2. From 7015364i^ take 764132. 
8. From 83014768 take 67435|. 
4. From 9016794 take 774634^^. 
6. From 70164298^ take 746537. 

56, Subtract a mixed number from a mixed 
number. 

6,017,273f 4§ Rule.— When the numerator of 

8, 384 J iTI *^® minuend is less than that of 

^ the subtrahend, add one reduced 

6,008,888f|- *9 to the fractional form required. 

Thus f f is less than |^f , hence add 
^1 to the minuend. 

Exercises. 

1. From 7012796f take 72476tV 

2. From 9102687^-^ take 410289f 

3. From 80017642|. take 31468f 

4. From 91002645f take 71845tV 
6. From 7041681^^ take 41687^^. 

Problems. 

1. A boy had $^ and spent $f for a sled ; how much had 
he left? 

2. If a girl has $5 and spends $2|- for a pair of shoes ; how 
much has she left ? 

3. If a man should buy 9f bushels of apples and then sell 
7f bushels ; how much would he have left ? 
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4. There are 17f bushels of apples in one bin and 14/^ 
bushels in another. If 20f bushels are sold, how many 
bushek are left ? 

5. If a man buy a pig for $4^ and a sheep for $5f , and 
sell them for $12^, how much does he gain ? 

6. A farmer bought a cow for $27-5^ and a calf for $5f , 
and then sold them so as to gain $7^^ ; for how much did he 
sell them ? 

7. A drover sold a cow for $3 If and thereby gained $4f ; 
how much did the cow cost ? 

8. If $3f are lost by selling a cow for $37^^ ; how much 
did she cost? 

9. If a colt is bought for $36f and is sold so as to gain 
$7|- ; for how much is the colt sold ? 

10. How much will be gained if a horse is bought for 
$87^ and a cow for $31| and both are sold for $131| ? 

11. How much will be lost if a horse that cost $125f and 
a buggy which cost $175| be sold for $231^\ ? 

12. A drover bought sheep at $3f each, hogs at $^^^ each, 
cows at $26f each, how much will be made by selling a hog, 
a cow and a sheep for $47|? 

13. If a horse cost $89|- and a cow cost $23^, how much 
will be lost by selling them for $108| ? 

14. A's farm contains 763f acres, which is 70^^ acres 
more than B's farm contains; how many acres are in B's 
farm? 

15. A man owes the grocer $19|, the butcher $19J^^, and 
the baker $9f . If he has $50, how much will remain after 
paying these three bills ? 
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MULTIPLICATION OF FRACTIONS. 

57- Principle. — A fraction is multiplied by increasing 
the number of its parte, or by increasing the size of ite 
parte. The number of parte is increased by multiplying the 
numeraJUyry and the size of the parte is increased by dividing 
the denominator, 

58. Multiply a fraction by a whole number. 

Example x. — Multiply -^ by 9. 

■ft X 9 = yf . Analysis. — Nine times five- 

|-^ = 4y\. Ans. elevenths equals f f = 4^ 

Example 2. — Multiply y^^ by 4. 

T7 X 4 = J. Analysis. — Since the denomina- 

J = 2 J. Ans. tor is a multiple of 4, divide it by 4. 

Rule. — Multiply the numerator by the whole number, or, 
when the denominator is a multiple of the whole number, 
divide by it. 



(g) (t) 









Exercises. 






(a) 


(b) 


(c) 


(d) (e) 


(0 


(g 


8 
TT 


8 
7 


I 


f U 


i 


9 

TT 


9 


»• 
/ 


■i 


3 6 


5 


5 




^^ 


^^ 


_ 


_ 





8 



59. Multiply a mixed number by a whole num- 
ber. 
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Example.— Multiply 469^^ by 7. 

*p 1 iTX<-n-Oxr Analysis. - Multiply the 

fraction by the whole number. 

5j\ Then reduce to a mixed num- 

ber and add it to the product 



3283 

3288A.An8. of the integral part. 

Exercises. 

1. 87|X9= 3. 46fx8= 5. 69fx3= 7. 47^x5= 

2. 89fx8= 4. d7^^X^^ 6. S5j\::6= 8. 49|x8= 

6o. Multiplying a "whole number by a fraction. 

674 7 (674 Analysis.— 6 times ^ of 674 

T equals 6 times 674, or 4044 

7^4044 T divided by 7, or 577f. Or ^ of 

^ 674=962. and f of 674=6 times 

677f Ans. 577f Ans, 962,or 677f 

Exercises. 

9. 87XtV= 11- 907 X^= 13. 864x4= l^- 825Xi'V= 
10. 763xj= 12. 971 Xt^o== 14. 76481x1= 

6i. Multiplying a fraction by a fraction. 
Example. — Multiply y\ by ^1^. 

/s" X ■h = Th' A^s. Analysis.— Since -j^ of ^^ = yjy, 

A of x\ = 5 times ^ J^, or ^Vy- 
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Rule. — Multiply the numerators together for a 
new numerator and multiply the denominators 
together for a new denominator. 

Exercises. 

2, -I by ,9^; f by 3^; | by j%; f by jj. 

62. Multiplying a mixed number b y a fraction or 
by a mixed number. 

Example i. =Multiply llj by 4. Rule.— Reduce the 
4^ >^ 5 --- j^ 5 mixed numbers to im- 

»^J^ = U% Ans proper fractions. Then 

^'^ ^^' ' multiply the numera- 

Example 2.— Multiply 18f by 9| tors together for a new 
jL8i X 79 ^ jLP 3 40 numerator and the d«- 

^ ® ^^ nominators for a new 

ii^^ = 184|J, Ans. denominator, and re- 

duce the fraction to a 



mixed number. 



Exercises. 

1. Multiply S9^ by 7|; 8f; 4J. 

2. Multiply 8f by 9f ; 6 f; 9f . 

3. Multiply 67f by 7^^; 7|; 8f. 

4. Multiply 93J by 3^; 6f; 9|. 
6. Multiply 78^ by 7^; 4j 4- 

6. Multiply 971 by 9^; 8^; 9f 

7. Multiply 83}^ by 9f ; 6j^; 8^. 

8. Multiply 807x\- by 3f ; 7|; 6|. 

9. Multiply 706^ by 8|; 9f; 7|. 
10. Multiply 749J by 8f ; 8|; 9|. 



MULTIPLICATION OF FEACTIONS. 87 



Problems. 

1. What will f bushels of linseed cost at $4.00 a bushel? 

2. At $f a piece, "what will 9 caps cost ? 

3. What must be paid for 13 books at SJJ eaxjh ? 

4. How much will 11 lemons cost at ^ cents each ? 

5. At $Y^^ a bushel, what will 9 bushels of wheat cost ? 

6. What will |^ acres of land cost at $16.00 an acre ? 

7. If one cap costs $|^, how much will 8 caps cost? 

8. At $f^ a piece, what will 11 brooms cost ? 

9. How much must be paid for 24 shovels at $^^ each? 

10. If one melon costs 9 J cents, what will 97 melons cost? 

11. At $lf each, how much will 79 books cost? 

12. What will 689 pounds of beef cost at llf cents a 
pound ? 

13. If one hog costs $5^^, what will 487 hogs cost ? 

14. At $4|^ a barrel, how much will 973 barrels of flour 
cost? 

15. What is the cost of 79 arithmetics at $f each, and 197 
readers at $ J each ? 

] 6. How much must be paid for 579 bushels of wheat at 
$f a bushel, and 893 bushels of oats at S^V ^ bushel? 

17. How much more will 7 barrels of flour cost at $4^-^ 
each than three loads of hay at $7-3^ a load ? 

18. How much change will I get, if I buy 7 yards of 
cloth at $2y^^ a yard and give the clerk a twenty-doUar bill ? 
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19. A lady bought 6 yards of lace at $f a yard, 8 yards of 
ribbon at $^j a yard and 6 handkerchiefs at $^ each. How 
much change should she receive from a ten-dollar bill ? 

20. A green grocer bought 9 melons at $^ each, 3 barrels 
potatoes at $lf a barrel, and 11 pine apples at 12|- cents 
each. If he gives the dealer two five-dollar bills, how much 
change should he receive ? 

21. What is the cost of 426 lemons at f cents each? 

22. How much will 879 bushels oats cost at $y\- a bushel ? 

23. At $f a foot, how much will 987 feet of walnut lum- 
ber cost ? 

24. How much should be paid for 569 sheets of paper at 
^ cents a sheet ? 

25. At $y\ a bushel, how much will 547 bushels of peaches 
cost? 

26. How much more must be paid for 329 melons at $^ 
each than for 761 oranges at Sy^^ each ? 

27. If I buy 11 apples at § cents each and 9 lemons at | 
cents each, how much change will I get from two dimes ? 

28. John can do -^j of a piece of work in one day and 
James can do f of it in one day. In 9 days, how much more 
work can John do than James ? 

29. How much will ^ of a melon cost, if a whole melon 

costs $f ? 

30. If one box of soap costs $|, how much will f of a box 
cost? 

31. How much must be paid for y^^ pounds of tea at 
^xV ^ pound ? 
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32. At $^j a pound, what is the cost of ^ pound of cheese ? 
83. What is the cost of f pound of coffee at $j^j a pound ? 

34. How much more must be paid for ^t pound of tea at 
$y\ a pound than for -^ pound of sugar at $^^5- a pound ? 

35. A grocer sells f pound of tea at $| a pound, y\ pound 
of cheese at $^ a pound, and \^ pound of coffee at $f a 
pound. If he receive a five-dollar bill in payment, how much 
change must he give ? 

36. How much will 817|- bushels of apples cost at $^j a 
bushel ? 

37. What will QlTy^y pounds of butter cost at $^ a pound ? 

38. At $y J a gallon, how much should be paid for 937f 
gallons of molasses ? 

39. If one barrel of flour costs $5|, how much will 847 ^^j 
barrels cost ? 

40. How much will 689f pounds of mutton cost at $f a 
pound? 

41. How much will 9| pounds of coffee cost at 11^ cents a 
pound ? 

42. If a man can walk 3 J miles in an hour, how far can 
he walk in 8|- hours ? 

43. What will S} bushels of clover seed cost at $6-/^ a 
bushel ? 

44. How much should be paid for 27 J pounds of beef at 
9|- cents a pound? 

45. At $6J a cord, how much would 973 ^J cords of wood 
cost? 

46. Multiply 8695 by 967f. 
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DIVISION OF FRACTIONS. 

63. Principle. — ^A fraction is divided by diminishing the 
number of its parts, or hj diminishing the size of its parts. 

The number of its parts are diminished by dividing the 
numerator; the size of the parts, by multiplying the denomi- 
nator. 

64. To divide a fraction by a whole number. 

Rule.-— Divide the numerator, if it is a multiple of 
the divisor; if not, multiply the denominator. 

Examples.— Divide J by 7; ^hjS; A by 9. 



1 -0 



4. 



I. 



5 

IS 





Exercises. 








3—? 


2. 1^^5—1 


3. 


i-^ 


h-7 = ? 


9—? 


6. M^7 = ? 


6. 


a-- 


f-7=? 


8—? 


8. ^^7 = ? 


9. 


A- 


'-6 = ? 


7=? 


11. i^-f-9-? 
13. JjH-6 = ? 


12. 


t\-- 


-5 = ? 



10. |--7 = 



65. To divide a mixed number by a whole number. 
Example.— Divide 3f by 6; — 9f by 8. 
1. 6)3f = -^ 2. 8)9f U = V 



ll Ans. 



1^1 Ans. 



If the mixed number is less than the divisor reduce it to 
an improper fraction and divide as in 64 ; if the mixed num- 
ber is greater than the divisor, divide the whole number first 
and then divide the remainder as in 64. 
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Exercises. 

1. 5)4f 7)9,5^ 9)121^ 8)137J 

2. 7) 763f 9) 487^^ 11) 675f 12) 489^^ 

66. To Divide a ^vhole number by a fraction. 

Principle. — One number can measure another only when 
their units are alike, and hence whole numbers, or fractions 
should be reduced to like /roc^icmoZ units. 

Example. — Divide 9 by ^. 
A) 9 

— Analysis. — Since 1 = -J^, 9 
-/f) If = ff , and j\ is contained 14^ 

times in f f. 

14^.Ans. 

Rule. — Reduce the divisor and dividend to like fractional 
units and divide the numerator of the dividend by the 
numerator of the divisor. 

Exercises. 

3. 1)37 1)63 4)69 A) 73 ^V) 87 

Whenever the divisor is a fractional number, 
reduce to a common denominator. 

67. To divide a fraction by a fraction. 

Fractions of this kind are usually called complex 
fractions, having a fraction for each term. All forms of 
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multiplication of fractions may be written as compound 
fractions, and all forms of division of fractions may be 
written as complex fractions. 

Examples. —Divide f by j^. ; _ ii by <». 

t\) f ?) n 

W If 21) li- 

lt = l||.An8. f J = l^^VAns. 

X^^ Reduce the fractions to a common denomina- 
tors, and then divide. 







Exercises. 




!• H) s ; 


4A »7,. 

•jy 1 1 » 


9 ^ -7.. 

TjJ 1 2 » 


1^2) f J yO 


2. f 


8| 


1 of i 

• 


«!+«§ 


4 


> 


(5_5. ' 


9i— 4| 



5^ -6- • 

y>' 11 » 



68. To divide a mixed number by a fraction. 

Rule. — Eeduce the mixed number to an improper frac- 
tion, and then reduce the fractions to common denominators. 

Example.— Divide 7| by '^^. 

222 

1 89 
OJU^ 8 5 2. ^ -„ ,— - , 

l05y 108 II = l\. 
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Exercises. 

1. f)13|; ^1)175^; -Ji)841f; ?)467|. 

2. J)6273|; J) 91046^; -A) 87462f 

6g. To divide a mixed number by a mixed number. 
Example. — Divide 18 ^by 7f , 

H) 18tV 

7|l) 18|f 
6 8 6 6 Rule. — Reduce the frac- 

— tional parts to a common 

4 2 10 8 - denominator, and reduce 

4 2 108 the mixed numbers to im- 

C5 4 2 proper fractions and divide 

one numerator by the other, 

6 17) 12 3 (2^?f Ans. as in the example. 

1034 



196 

Reduce the fractional divisor and dividend to the same 
fractional unit and then dividing one numerator bj the 
other, is the true divisional process. Inverting the terms 
of the divisor and multiplying has the same effect, but it is 
too difficult to understand. 

Exercises. 

3. 9f)67/x; 8^)981; 111)98,5^. 



4. 8f) 69f ; 12f) 79,^ ; 8) SG^V • 
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70. Fourth Grade Forms in Fractions. 

34f =34^f 72)253(3 
27J =27f| 216 

26f =164* 

im = 194f . Ans, 37 

109^J 
7x9=-^=7J. Ans. 

Pupils should be required to give inter- 
mediate and final results orally. 



17XS=? 8)1L 27f 

2^g 333i 

7 2625 

750 

14J. Ans. 



17A = im 


60 
42 


Hh ^^■ 


102 


3678f 

7 




257522. 


An3 


375 


41|- 



10458|. Ans. 

iX|--4^=f Ans. 

-^ -r- 4 =-^ Ans. or, -^ ~ 4 = -f— Ann. 

4G 
7)379f lf=-V^ 46-H|==? _8 



54^|. Ans. 



7)368 



62|. Ans. 



16--55= ? 5|)16 H-^f=lt-^fl = 1^V Ans. 

o 

47(l28(2|-f. Ans. 
94 

34 
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Problems. 

1. If 9 heads of cabbage cost $y^, bow much does one 
cost? — 5? — 9? — 11? 

2. How much will one orange cost, if 11 oranges cost $^ ? 
?_7?_9?_12? 



3. If 8 pounds of beef cost $^3-, how much will five pounds 
cost? — 6? — 8? — 10? — 12? 

4. What will 9 pounds of ham cost if 7 pounds cost $1| ? 
_5?_8?— 11? — 4? 

5. If 7 pounds of cheese cost $|, what will 12 pounds cost? 
_9?_6?— 11?— 4? 

6. If 9 melons cost $lf, what will one melon cost? — 4? 
7?_9?— 11? 

7. If 7 bushels of potatoes cost $4f , what is the price per 
bushel ? 

8. What is the price of flour per barrel, if 12 barrels 
cost $69^ ? 

9. If $1^ are paid for a turkey weighing 11 pounds 
what is the price per pound ? How much will an 8-pound 
turkey cost? 

10. If ^ barrels flour costs $6, how much is one barrel 
worth? 

11. How much must be paid for 9 yards of sUk velvet, if 
^ yards cost $5 ? 

12. If 1^ of a cord of wood cost $9, what will one cord 
ooet? — 7? — 9?— 11? — 4? 
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13. If 14 cents are paid for ^ pounds of butter, what is the 
price of one pound ? 

14. If T^iy of a melon cost $|, how much will one melon 
cost? — 7?— 9?— 12? — 4? 

15. If ^ of a cord of wood costs $f, how much is one cord 
worth?— ll?-8?— 5? — 10? 

16. What 18 the price of butter per pound, if -j^x po^i^^ 
costs $f?— 8?— 6?— 5?— 11? 

17. If Sf be paid for -^^ barrels of flour, what is the price 
of onebarrel?— 12?— 4?— 9?— 11? 

18. A grocer paid $^ for -^^ barrels apples, how much 
should he pay for 9 barrels? — 7? — 10? — 4?— 12? 

19. A farmer sold 37 1|^ acres of land, which was f of his 
farm ; how many acres did his farm contain ? 

20. A tailor bought 23 y^^ yards of cloth, which was ^ of 
the entire piece ; how many yards did the piece contain ? 

21. A farmer has 470 sheep in one field, which is f of all 
he has; how many sheep has he ? 

22. How many pupils are enrolled in a school, if there are 
686 boys enrolled, and the boys are -^^ ^^ ^^^ whole number ? 

23. If 7 barrels of flour cost $29|, how much will f bar- 
rels cost ?— 9 ?— 7 ?— 11 ?— 4 ? 

24. At $ J a bushel, how much rye will $9| buy ? 

25. At $1 a yard, how much cloth will $8-j\ buy? 

26. If B can walk 2^ miles an hour, how long will it take 
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him to go and return from a town 14| miles distant, pro- 
vided he remains 1^ hours in the town ? 

27. A farmer has $43| to expend for clover seed at $3f 
a bushel ; how many bushels can he buy ? 

28. The distance between two towns is 79y8^ miles. If A 
can walk this distance in 19 J hours and B in 2 If hours; how 
far can each walk in one hour ? 

29. If C can travel 29| miles in one day and D can travel 
37| ^ miles, how long will it take C to travel as far as D goes 
in 14^ dayg? 

30. A tailor has $49^ and gives ^ of it to his son and ^ 
of the remainder to his daughter. How many yards of cloth 
at $2 J a yard can he buy with the balance? 

31. The distance between St. Louis and St. Paul is 729 
miles. If two boats should leave St. Louis and St Paul at 
the same time, one going down the river at the rate of Sf 
miles an hour and the other going up at the rate of 7^ J miles 
an hour, in how many hours would they meet ? How far 
would one boat be from St. Paul, when the other reaches St. 
Louis? 

32. A butcher sells 71f pounds of ham at 16 cents a 
pound and 17 If pounds of lard at 12 cents a pound. After 
he has paid for 314 pounds of sugar at 7^ cents a pound and 
18f pounds of coffee at 24 cents a pound, how much tea can 
he buy with the balance at 8 If cents a pound? 

33. A farmer buys 2f yards of cloth at $3|^ a yard ; 141- 
yards of silk at $lf a yard, and a web of muslin containing 
48f yards at 12^ cents a yard, and sells 17^ pounds of butter 
at 1G§ cents a pound and 8| bushels of potatoes at 50 cents 

7 
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a bushel. How many bushels of corn at 47 1 cents a bushel 
will balance the bill ? 

84. John bought 18| pounds of sugar, which was 3^ 
pounds more than Henry bought; how many pounds did 
he buy? 

35. One farm contains 197{^} acres of land, which is 19f 
acres less than another farm contains ; how much is the other 
farm worth at $37f an acre ? 

36. E bought 84 tons of coal, of which ^ was delivered in 
January, ^^ ^ February. Now if E paid $6f a ton for the 
coal and sold what remained for $S| a ton, how much did he 
make on what he sold? 

87. A wholesale grocer sold the following articles : 
13397 lb. leaf lard at 6| cents per lb.; 3| bu. beans 

at $2 per bu.; 27-^j bu. flaxseed at $3.10 per bu.; 5} bu. 
doyer seed at $8 per bu.; 109 bbls. flour at $5^. What was 
the total amount of his sales? 

88. A merchant gave his note for $7567.89. He paid at 
one time $897.63 and at another time $3763.79. How much 
18 still due? 

39. A traveler who was 1367 miles from home, traveled 
homeward one week 235 miles; the next week 367 miles, and 
the third week 482 miles. How far from home was he at the 
end of the third week? 

40. A man deposited in bank $9674. He drew four 
checks for $4367, $879, $2364 and $2169 respectively; how 
much money has he still in bank? 

41. A farmer paid $6987 for a tract of land. He after- 
wards paid $967 for fencing and $3789 for other improve- 
ments. If he aells his farm for $12664, how much does he 
gain? 



DEaMALS. «» 



DECIMALS. 

Definitions. 

71. The unit of value for the United States is the dol- 
lar ($), — the silver dollar, the gold dollar, and the one- 
dollar bill (=100 cents.) 

Our money consists of the coin and bank-bills which 
constitute the metallic and paper currency in common use. 

Multiples — ^The money which is a multiple of the unit of 
value is the two-dollar bill, the quarter-eagle ($2.50 in gold), 
the three-dollar gold coin, the five dollar bill, the half eagle 
($5.00 in gold) the ten-dollar bill, the eagle ($10.00 in gold), 
the twenty-dollar bill, the double-eagle ($20.00 in gold), the 
fifty-dollar bill, the hundred-dollar bill, the five-hundred- 
dollar bill, and the thousand-dollar bill. 

Fractions. — The money which is a fraction of the unit 
of value is the half-dollar (60 cents in silver), quarter-dollar 
(25 cents in silver), dime (ten cente in silver), half-dime (five 
cents in silver), nickel (five cents in nickel), two-cent piece 
(copper), and one-cent (copper). These are called subsidi- 
ary coins and are of less intrinsic value than the dollar. 
Bank-bills of less value than a dollar constitute fractional 
currency and are useful for remitting small amounts. 

72. VALrUBS are computed in dollars, cents and mills, 
but accoimts are kept in dollars and cents only. 

The cent is the hundredth part of a dollar and the mill is 
the thousandth part of a dollar. 
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73. Values conform to the decimal scale, increasing from 
right to left and decreasing from left to right. The dollar 
sign ($) is written to the left of dollars and a period (.)> 
called the decimal point, is placed between the dollars and 
cents. Cents are always expressed by means of two figures, 
and are so many hundredths of a dollar. Thus : eight dollars 
and seven cents is written $8.07, or $8^^. 

Exercises. 

1. What is the sum of $407.73, $89.63, $3,483.62, 
$79.41, $8.73, $467.81, $95.19, $21,463.87, $4,016.73, 
$9.87, $27,082.87, $721.82, and $671.91 ? 

Rule. — Write dollars under dollars. 

2. A boy found a package of money in which were 3 
thousand-dollar bills, 7 five-hundred-dollar bills, 4 hundred- 
dollar bills, 7 fifty-dollar bills, 9 twenty-dollars bills, 17 ten- 
dollar billsj 6 five -dollar bills, 9 two-dollar bills, 7 double- 
eagles, 11 eagles, 14 half-eagles, 17 quarter-eagles, 7 silver 
dollars, 11 gold dollars, 19 half-dollars, 23 quarter -dol- 
lars, 26 dimes, 29 nickles, 7 half-dimes, 17 two-cent pieces, 
and 16 cents; how much money was in the package ? 

Suggestion. — 17 ten-dollar bills = $170.00 

25 quarter-dollars = $6.25 

74« A Decimal is a number written in integral form 
whose value is less than one. It may also be regarded as 
a fraction whose denominator is 10 or some power of 10 
unexpressed. 

Decimals have the decimal point (.) written to the 
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left of them. Thus : 7 tenths is . 7 ; 85 hundredths is .85; 
469 thousandths, is .469: 2349 ten-thousandths is .2349; 
47473 hundred-thousandths is .47473 ; 921467 millionths is 
.921467. 

75. Rule for the Numeration of Decimals. 

Begin at the figure next to the decimal point (.) and call- 
ing it tenths, proceed toward the right, saying in order, 
tenths, hundredths, thousandths, ten-thousandths, hundred- 
thousandths, millionths, until the last figure is reached, 
which names its denomination. The numerator is read as in 
whole numbers. 

Exercises. 

(1) (2) 

6,734.876 4,674.89 

89.74763 68.7464 

763.009467 9.00678 

83.83004 73,047.070009 

6,761.734989 638.8403 

87.000068 71.000007 

.00763 831,242.0427 

854.5237 904.92006 

9.80204 76.819 

708.008009 9.72346 

JJ^* Use AND only bet^veen w^hole numbers 
and decimals. Thus ; 8.17 is read, eight AND seven- 
teen hundredths. 

Write the above numbers from dictation. 

9^ Always place TENTHS under TENTHS, 
and so on. 
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ADDITION AND SUBTRACTION OF 

DECIMALS. 

76. Aj9 the value of units increase from right to left and 
decrease from left to right, the addition and subtraction of 
decimals are subject to the same rules as whole numbers. 

Exercises. 

Jl^ Write from dictation. 

1. Find the sum of 63.7402; 789.824; 67.0271; 
6,754.82713; 5,934.721942; 79.8291; 6.47; 832.90645; 
79.7329; 861.74817; 71.8046 ; 593.4715 ; 684,927.800305. 

2. What is the difference between 731.09 and 69.07459? 

3. Find the sum of 9.804062; 901.678 ; 89.7; 467.0801; 
761.8047 ; 962.81 ; 93.47891 ; 631.4878 ; 73.90189 ; 
7,634.812; 7,329.54201; 76,947.801. 

4. What is the difference between the sum of 872.967-f 
89.467+9,681,4709 and the sum of 6.9472+891.68974+ 
462.901809, 

5. What is the value of 67.809—59.731+892.763— 
97.84327 + 698.47586 — 987.46 + 891.49 — 769.3842 + 
972.74368 + 7.089 + 7,924 — 69.87946? 

Problems. 

1. The cultivated farms in a certain township contain 
respectively 129.07 A,, 89,91 A., 237.87 A., 49.73 A., 
349.57 A., 87.9 A., 689.79 A., 491.49 A., 327,9 A., 
49.8 A., 67.98 A., 83.93 A., and 547.69 A.; how much 
tilled land does the township contain? 

2. A merchant's sales last year were $76,289.73, which is 
$9,891.89 more than this year's sales; what is the amount of 
this year's sales ? 
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3. A house and lot were sold for $7,367.89, which was 
$789.91 more than they cost ; what was the cost ? 

4. A house and lot were bought for $9,867.97 and sold so 
as to gain $897.22 ; for how much were they sold? 

5. An article that cost $7.63 was sold at a loss of $1.97; 
for how much was it sold ? 

MULTIPLICATION OF DECIMALS. 

Examples,— Multiply .9 by 7. ; — .09 by .07 ; — .009 
by .007. 

tV X A =t'oV = -63; or, .9 X .7 = 63 Ans. 

ih X T5Tr=TTnrW=-0063; or, .09 X .07 == .0063 Ans. 

iT^W X TuW = rrMnnr = -000063 ; or .009 X .007 
= .000063 Ans. 

Rule. — ^Multiply the integers as in whole numbers and 
point off as many decimal places as there are decimal places 
in both the multiplier and multiplicand. When there are 
fewer places in the product than is required, prefix ciphers to 
make the required number of places. 

77. Tenths X tenths = hundredths; hundredths X 
hundredths =ten -thousandths ; thousandths X thousandths 
= millionths. 

Exercises. 

1. Multiply 93.708 by .987 ; — by 90.708. 

2. Multiply 765.097 by .89 ; — by .0078. 

3. Multiply 97.098 by 76.27;— by .9089. 

4. Multiply 67.468 by .678974. 

5. Multiply .000009 by .000008. 
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Problems. 

1. "What is the cost of 78.59 tons of coal at $7.68 a ton? 

When there are five mills or more, increase the 
cents by i in the product and disregard the remain- 
ing decimals. 

2. How far will a commercial traveler go in a year, if he 
travels 79.78 miles a day during 312.56 days? 

3. What is the value of nine bins of wheat each containing 
98.64 bushels, at 79 cents a bushel? 

4. A livery stable keeper bought 9 car loads of hay 
averaging 83.69 cwt. per car at 95 cents per cwt. ; how 
much did the hay cost ? 

6. What is the cost of 719.87 acres of land at $29.87 an 
acre? 

DIVISION OF DECIMALS. 
Example. — Divide 4.65 by 1.5. 

1 KMa^r^i Analysis. — Since the dividend is the 

AK '"' product of the divisor and quotient and con- 

tains as many decimal places as the divisor 

15 and quotient together, the quotient must 

1^ contain as many decimal places as the differ- 

"~ ence between the number of decimal places 

in the dividend and those of the divisor. 

78. Rule. — Divide as in integers, annexing ciphers to the 
dividend if necessary, to make the decimal places equal to the 
number of decimal places in the divisor. Point off as many 
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decimal figures at the right of the quotient as the decimal 
figures of the dividend exceed those of the divisor. 

If the number of figures in the quotient is less than the 
number to be pointed off, prefix ciphers to make them the 
necessary number. 

Exercises. 
Divide : 

1. 2363.088 by .8436. 11. 30^2584 by 6381. 

2. 15552.12 by 7.358. 12. 272.3322 by 94.72. 

3. 161.8194 by 35.79. 13. 650226.1 by 8.495. 

4. 1795.830 by .5684. 14. 6356615 by .5283. 
6. 279.3056 by .05883. 15. 213.4242 by 624.6. 

6. 345.4858 by 42.63. 16. 41521.62 by 6.475. 

7. 6.618263 by 4.271. 17. 28.94448 by 816.7. 

8. 417.1076 by 753.8. 18. 379684.8 by .7384. 

9. 69.93668 by 90.67. 19. 18478.49 by .07496. 
10. 36816.06 by .8154. 20. 2833110 by .4976. 

21. There are 32.107 roses in a public garden, 712.417 in 
another, and 67.407 in a third; how many roses in the three 
gardens ? 

22. A carpenter bought 30 boards, each board contained 15 
ft. and he gave $.07 a foot ; what elid the boards cost him? 

23. A farmer bought 83.75 acres of land at S12.375, how 
much will he owe on his farm after paying $500? 

24. If there are 375.75 lb. in a barrel of rice, how many lb. 
are there in 255 barrels ? 

26. If there are 63.75 acres in each of 80 fields, how many 
acres are there in all? 

26. If one paving block weighs 16.48 lb., how much will 
600 similar blocks weigh ? 

79. Special Rule. — Whenever the quotient is required 
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to be in dollars and cents, annex ciphers to make the divi* 
dend contain two more decimal places than the divisor. 

Exercises. 

1. Divide 676847 by .79 , 6. 7.2 by .075. 

2. Divide 100,000 by .000001 . 7. 61.55 by .025. 

3. Divide .000001 by 1,000,000 . 8. $27.8 by .0016. 

4. Divide 69,948 by .124 . 9. $.178 by 476. 
6. $8764.87 by .1472 . 10. $.796 by .25. 

Problems. 

1. If I pay $972.89 for 39 cows, how much does one cow 
cost? 

2. How much coffee can be bought for $76.25 at 25 cents a 
pound? 

3. How long will it take to go 768.91 miles, if a man can 
go 29.727 miles in one day? 

4. How many bushels of wheat can be bought for $768, if 
one bushel costs 78 cents ? 

5. How many miles a day must a ship go, to pajss round 
the world 30,000 miles in 179 days ? 

So. To reduce common fractions to decimals, 
and decimals to common fractions. 

A fraction or a decimal is an unexecuted division, in which 
the numerator is the dividend and the denominator is the 
divisor. 
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Example 1. — Beduce ^| to a decimal. 

24) 17.000 (.708 J Rule.— Annex ciphers to the 
168 numerator and divide by the 
denominator. 

200 

192 

Fractions should be reduced to some special decimal. The 
pupil should know what is required and how to obtain it. 
He should know how to find any given number of places. 

Example 2. — Reduce .736 to a common fraction. 

xWir = AV Rule. — Remove the decimal point 

and write the decimal as a whole number for a numerator 
and 1 with as many ciphers as there are decimal places for a 
denominator, and then reduce the fraction to its lowest terms. 

Exercises. 

1. Reduce ff to thousandths. 

2. Reduce .6748 to a common fraction. 

3. Reduce ^^ to millionths. 

4. Reduce .94864 to a common fraction. 

5. Reduce S^^V ^ cents. 

Problems. 

1. How many bushels in 9 sacks containing respectively 
.74 bu., J bu., ^ bu., .83 bu., -^ bu,, .88 bu., |^ bu., .49 
bu., and ^ bu. 

Reduce the common fractions to decimals. 

2. How much more will a field containing 67^ A. at 
$49.63 an acre cost than another field containing 66.916 A. ? 
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3. In one battle ^ of the soldiers were disabled and .19 in 
another battle ; if the army contained 42000 at first, how 
many remained effective after two battles ? 

4. At $J a yard, what will 75.84 yards of cloth cost? 

6. A web of muslin containing 47^ yards is to be made 
into garments for each of which 5.58 yards is required. 
After 8 garments are made, how much muslin is left? 

6. A had 449 sheep, B had 186 more than A, and C had 
89 more sheep than A and B together less 115; how many 
sheep had B and C each ? 

7. A farmer raised 1575 bushels of wheat and 1167 bush- 
els of com. He sold to D 879 bushels of wheat and 647 
bushels of corn, and sold the remainder to H; how many 
bushels of each did H buy? 

8. A man traveled 7689 miles; he traveled 2769 miles by 
railroad, 1642 miles in stage coaches, 736 miles on horseback 
and walked 79 miles. If he completed his journey by steam- 
boat; how far did he travel by boat ? 

9. Three persons buy a hotel for $39,463. The first paid 
$11,469; the second $11,387, and the third paid the re- 
mainder; how much did the third man pay ? 

10. A man borrowed from his neighbor at different times 
$674, $892, $567 and $475 respectively.. If he paid him 
$2182, how much does he still owe ? 

11. If 116 tons of iron worth $65 a ton is required to build 
1 mile of railroad, what will it cost for iron to build a rail- 
road 289 miles long ? 

12. If a grocer buy 288 bbl. of flour for $1967, and sells 
it at $8.67 a barrel; how much does he gain ? 
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Compound Denominate Numbers. 

8i. When a unit has a name, as 1 apple, it is called a 
Concrete Unit. One or more Concrete Units is a Concrete 
or Denominate Number. When a denominate number 
is expressed by two or more numbers of different denomina- 
tions (names), it is a Compound Number, as: 4 lb. 7 oz. 

82. Denominate numbers differ from abstract in having a 
varying instead of a Decimal scale: 1 ft. =12 in. The Scale 
is learned from the Tables below. 

83. Reduction is the process of changing a number from 
one denomination to another without changing its value. 

84. Reduction Descending is changing a number to 
an equal value of lower denomination, thus: 2 ft. =24 in. 

85. Reduction Ascending is changing a number to 
an equal value of higher denomination, thus: 36 in. =3 ft. 

AVOIRDUPOIS WEIGHT 

86. Is used in weighing grain, groceries, coal, etc. 

16 drams (dr.) = 1 ounce (oz.) 
16 ounces = 1 pound (lb.) 

100 pounds = 1 hundred-weight (cwt.) 

20 hundred-weight = 1 ton (T.) 
1 ton = 20 cwt. = 2,000 lb. = 32,000 oz. = 512,000 dr. 
32 lb.=l bu. of oats. 196 lb.=:l bbl. of flour. 

56 lb.==l bu. of corn. 200 lb.=l bbl. of beef or pork. 

60 lb.=l bu. of wheat. 80 lb.=l bu. of bituminous coal. 

Exercises. 

1. How many ounces in 10 lb.? 15 lb.? 20 lb.? 

2. How many lb. in 160 oz.? 320 oz.? 120 oz.? 

3. How many bushels in 23,310 lb. of wheat? 
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4. How many barrels in 17,800 lb. of pork ? 

5. How many tons in 16,000 lb. of coal ? 3,600 lb.? 

6. Find the cost of 1,600 lb. of oats at 40 ct. per bu. 

7. Find the cost of a load of coal weighing gross 4,400 lb. 
weight of wagon 1,200 lb. at 7^ ct per bu. 

8. How much will 17 lb. 10 oz. of beef cost at 7 Jet. a lb.? 

9. At $67.89 a ton, how much will 1186 lb. of iron cost? 

TROY WEIGHT 

87. Is used in weighing precious metals and jewels. 
24 grains (gr.) = 1 pennyweight (pwt.) 

20 pennyweights = 1 ounce (oz.) 
12 ounces = 1 pound (lb.) 

1 lb. = 12 oz. == 240 pwt. = 6760 gr. 

. Exercises. 

1. How many ounces in 12 lb. Troy? 18 lb.? 30 lb.? 

2. How many grains in 60 oz. Troy? 20 oz.? 70 oz.? 

3. Find the cost of 3 pwt. of gold, at 5 cents per gr. 

4. Find the cost of 3 lb. of silver, at 5 cents per oz. 

APOTHECARIES' ^VEIGHT. 

88. Apothecaries' Weight is used in weighing drugs 
and medicines when mixing and compounding them. 

20 grains (gr.) = 1 scruple (3 ) 

3 scruples = 1 dram (5 ) 

8 drams = 1 ounce (§ ) 

12 ounces = 1 pound (lb ) 

1 lb = 12 g = 96 3 = 288 3 = 5760 gr. 

Exercises. 

1. In 560 3 how many ounces ? In 960 3? In 1200 3? 

2. Change 5 5 to gr.; 7 3 to gr.; 3 ft to 3- 

3. How many more gr. in 1 ft than in 5 5? 

4. Change 3 J g to 3; 4^ 3 to gr. 
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LIQUID MEASURE. 

89. Liquid Measure is used in measuring liquids, such 
as liquor, moIasBes, vinegar, milk, etc. 

4 gills (gi.) = 1 pint (pt.) 
2 pints = 1 quart (qt.) 
4 quarts = 1 gaUon (gal.) 
31J gallons = 1 barrel (bbl.) 
2 barrels = 1 hogshead (hhd.) 

1 hhd. = 2 bbl. == 63 gal. = 252 qt. = 504 pt. = 2016 gi. 

1. How many pints in 40 gallons? in 5 bbl.? 

2. How many bbl. in 4032 pints? in 8064 gi.? 

3. I bought a barrel of eider for S3 and after it became 
vinegar I sold it at 12^ cents per qt.; find the gain. 

DRY MEASURE. 

go. Dry Measure is used in measuring grain, fruit, 
salt, nuts, etc. 

2 pints (pt) = 1 quart (qt.) 
8 quarts = 1 peck (pk.) 
4 pecks = 1 bushel (bu.) 

1 bu. = 4 pk. = 32 qt. = 64 pt 

1. In 30 bu. how manj pints? in 45 bu.? 

2. In 2,560 pints how many pecks? how many bushels? 

3. Change 20^ bushels to pints. 

4. How much is made on a load of 51 bu. of oats at 40 
ct a bu.y fed out to horses at 25 ct. for 4 quarts? 

5. How much will 79 hogsheads of molasses oost at 39 
cents a gallon ? 

6. At 18 cents a gallon, how many barrels of vinegar can 
be bought for $58.32? 
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TIME. 

gi. Time is used in measuring periods of duration. 

60 seconds (sec.) = 1 minute (min.) 

60 minutes = 1 hour (hr.) 

24 houiB = 1 day (da.) 

7 days = 1 week (wk.) 

365 days = 1 year (yr.) 

366 days = 1 leap year. 
12 calendar months = 1 year. 

30 days = 1 month (mo.) 

1 yr.=12 mo.=365 da.==8,760 h.=525,600 min.=31- 
536,000 sec. 

Thirty days have September, April, June and November. 
All the rest have thirty-one save February alone, which has 
twenty-eight and leap year twenty-nine. 

92. The Division of the Year. 

Days. Months. 

31 Jan. 1 Winter 

28 (29) Feb. j ^^^^^• 

31 Mar. \ 

31 May ) ^™^' ^^P Years.— Every year 

30 Jun "i *^^* ^® divisible by 4 is a leap 

31 July [ Summer. 7^^ except centennial years 
31 Aug. J which are leap years only when 

30 Sept. ") divisible by 400. The year 

31 Oct. y Autumn. 4,000 will not be a leap year. 

30 Nov. ) 

31 Dec. I Winter. 
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1. Reduce 1,054,080 minutes to months; to years. 

2. Reduce 6 years to hours; to seconds. 

3. How much time will a man save in rising 30 minutes 
earlier every morning for 10 years? 

4. How many more minutes in July than Feb., in 1884 ? 

LONG MEASURE. 

93* Long Measure is used in measuring distances. 

12 inches (in.) = 1 foot (ft.) 
3 feet =1 yard (yd.) f 1 degree of latitude. 

5J yards = 1 rod (rd.) ^^'^^^ 1 ^ ^^^^f of longitude 
320 rids simile (mi.) "^ on the equator, 

360 degrees = 1 circumference of the earth. 

1 mi. = 320 rd. = 1,760 yd. = 5,280 ft = 63,360 in. 

1. How many miles in 8,960 ft.? in 696,960 in.? 

2. Change 7 miles to inches ; 3 miles ; 9 miles. 

3. How many miles in 70 degrees of longitude on the 
equator? 

4. How many yards in 10 miles? in 20 miles? 

SQUARE MEASURE. 

94. Square Measure is used in measuring surfaces; as 
of land, floors, walls, etc. 

A square is a figure whose length and breadth are equal and 
its corners square. 

Note. — ^Let pupils represent on the blackboard squares of 
various &izes as 1 in., 2 in., 3 in., 5 in., 12 in. on a side, and 
divide them into smaller squares of 1 in. on a side. Bealize 
that the number of units of area equals the product of the 
linear units of the length and breadth. 

Let the pupil develope the square measure table from the 
linear as far as to 1 square rod. 

8 
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144 gqnare inches (eq. in.) ^^ 1 square foot (sq. ft.) 

9 square feet = 1 square 3rard (sq. yd.) 

80^ square yards = 1 square rod (sq. rd.) 

160 square rods = 1 acre (A.) 

640 acres = 1 square mile (sq. mL) 

1 sq. mi. = 640 A. = 102,400 sq. rd. = 3,097,600 sq. yd. 
= 27,878,400 sq. ft. = 4,014,489,600 sq. in. 

1. Find the number of square feet in a yard 6 rd* long and 
5 rd. wide. 

2. How many sq. yd. of paving in a yard 36 ft. long and 
24 ft. wide? Find tiie cost at $1.50 per sq. yd. 

3. How many sq. yd. in the floor of a room 18 ft. X 12 ft. 
Find the cost of carpeting it at $2.00 per sq. yd. 

4. Find the cost o{ plastering the ceiling of the room in 
example 3 at 30 ct. a sq. yd.? 

5. How many square yards in the floor of a room 40 feet 
long and 32 feet wide? 

6. If a room is 30 feet long, 24 feet wide and 12 feet 
high, how many square yards in the walls and ceiling ? 

CUBIC MEASURE. 

95* Cubic Measure is used in measuring anything that 
has length, breadth and thickness; as earth to be excavated, 
wood, walls, etc. 

A cube is a body whose length, lureadth and thicknes are 
equal and its corners all square. 

Note. — ^Let pupils draw cubes with an edge 1, 8, 5, 12 
inches and dividing into smaller cubes realize that the number 
of cubic units of the solids equals the product of the number 
of linear units in the three dimensions. Develope the cubic 
table as far as cubic yards. 
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1728 cubic inches (cu. in.) = 1 cubic foot (cu. ft.) 

27 cubic feet = 1 cubic yaxd (cu. yd.) 

16 cubic feet = 1 cord foot (cd. ft.) 

8 cord feet or 
128 cubic feet = 1 cord of wood (cd,) 

oA^ \.' jf J. ( 1 perch of Btono 

24f cubic feet = | or masonry (pch.) 

1 cu. yd. = 27 cu. ft. = 46,656 cu. in. 

1. How many cubic feet in a room 20x 18X11 ft.? 

2. How many cubic inches in a block of marble 2 ft. 
long, 6 in. wide and 5 in. thick? 

3. How much does it cost to excavate a cellar 30 ft. 
long, 20 ft. wide and 9 ft. high at 50 ct. a cubic yard? 

4. How much will 7.125 lb. of meat cost at 12.5 ct. a lb. ? 

5. Reduce 15 cu. yd. to cu. ft. 

6. I exchange 2 cwt. of flour at 2 ct. a lb. for muslin at 10 
ct. a yard ; how many yards do I get? 

7. How much will 3 tons of wheat cost at $1.10 a bushel? 

8. At 40 cents a foot, how much will 20 rods of fence cost? 

9. How many cubic feet in 3 cords? in 2 cords ? in 1 J cords ? 

10. Reduce 466,660 cu. in. to cu. yd. 

11. If a man travels at the rate of 81.5 mL a day, in how 
many days can he travel 204.75 mi.? 

12. If I buy 10 A. of land at $150 an acre, and sell it at $2 
a square rod, how much do I gaint 

13. How many cords of wood in a pile 60 ft long, 4 ft. 
wide and 6 ft. high ? 

• 14. How many minutes from 6 o'clock A. M. to 5 o'clock 
P. M. 

15. How many lb. in 64 oz.? in 240 oz.? 

16. A farmer sold 60 bags of wheat, each weighing 138 lb« 
at $1.16 a bushel ; how much did he get for his wheat ? 
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ENGLISH MONEY. 

g6. English Currency is used in Great Britian. 

U. S. Value. 
4 farthings (far.) = 1 penny (d.) $.02 

12 pence = 1 shilling (s.) .24^ 

20 shillings = 1 pound or Sov. (£.) 4.86| 

£1 r^ 20 s. = 240 d. = 960 far. 

1. Change £50 to pence, — to farthings. 

2. How many shillings in 4,800 far.? How many £? 

3. Change $4,380 to £. $5,840 to £. 

4. How many dollars in £774? in £684? 

97- U. S. MONEY. 

10 mills (m.) = 1 cent (ct.) 
10 cents = 1 dime (d.) 

10 dimes == 1 doUar ($) 
10 dollars = 1 eagle (E.) 
1 E. == $10 = 100 d. =1,000 ct. = 10,000 m. 
Note. — For coins see page 99. 

CANADA MONEY. 

g8. Same as that of the United States. 

1. Change 10,000 mills to dollars, — to Eagles. 

2. Change $100 to cents, — to mills. 

3. How many nickels in $5? in a double-eagle? 

4. What is the value of a half eagle, 7 fifty-cent pieces and 
90 dimes? 

5. How many dimes are equal to 3 double-eagles? 

6. How many mills in 6 cents and 5 mills? 

7. How many mills in $9,065? 

8. Reduce 10,000 mills to cents ; to dollars. 

9. Beduce 749 mills to cents and mills. 

10. Keduce 15,643 mills to dollars, cents and mills. 
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ADDITION AND MULTIPLICATION. 

99. Compound Denominate Numbers are added and 
multiplied in the same manner as simple numbers, except 
that in reducing units from one denomination to another a 
varying scale is used instead of the decimal scale. 

Add. Multiply. 

2 ft) 3 S 25 2 911gr. 2bu. 3 pk. 5 qt. 

3 " 5 «* 7 *' 2 '* 7 gr. 7 
5 " 7 " 6 " 2 " 8 gr. 



20 bu. Ipk. 3qt. 



lift) 6S 15 19 6gr. 

Note. — Have pupils go over the work until they realize 
that the processes of addition and multiplication of compound 
denominate numbers are identical with those of simple num- 
bers, observing that the units of each partial result are reduced 
to the next higher denomination by dividing by the numbers 

in the scale. 

Exercises. 

1. Add 3 bu. 3 pk. 7 qt.; 2 bu. 1 pk. 5 qt.; 2 bu. 2 pk. 
6 qt.; 1 bu. 6 pk. 7 qt. 

2. Multiply each of the numbers in the last example by 5. 

3. Add the four products of example 2 and see whether 
their sura equals 5 times the answer to example 1. 

4. Add 5ft) 2S 53 23; 4ft) llg 63 23; 6ft) 8S 73 23; 
2ft) 75 63 13. 

5. Repeat 2 da. 6 hr. 10 min. 18 sec. six times and add. 

6. Multiply the number in example 5 by six and see 
whether this product is equal to the sum obtained. 

7. Repeat 2 mi. 40 rd. 4 yd. 2 ft. 5 in. seven times and 
find the sum. 

8. Multiply the number in example 7 by seven and see 
whether the product equals the sum obtained. 
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SUBTRACTION OF COMPOUND NUMBERS. 

lOO. Compound Denominate Numbers are subtracted in 
the same manner as simple numbers, thus : 

Prom £56 158. 8d. 20 gal. 2 qt. 1 pt. 2 gi. 

Take £10 18fi. lOd. 5 gal. 3 qt. 1 pt. 3 gi. 

£45 16s. lOd. 14 gal. 2 qt. 1 pt. 3 gi. 

Note. — Show pupils that in subtracting a greater from a 
less number of units of any denomination, the value of a unit 
of the next higher denomination is added to both the minuend 
and the subtrahend in the same manner as in simple numbers. 

Exercises. 

1. From 3 da. 8 hr. 30 min., subtract 2 da. 10 hr. 20 min. 
15 sec. 

2. Find the difference in time from June 12, 1864, to March 
6, 1871. 

3. How old to-day is the man who was born Feb. 22, 1832 ? 

4. How long is it since the Declaration of Independence 
was signed ? 

5. Find the difierence in the time from July 11, 1864, to 
March 4, 1867. 

DIVISION OP COMPOUND NUMBERS. 

loi. Compound Denominate Numbers are divided in the 
same manner as simple numbers, thus: 

6) 7 1b. 8oz. 13pwt. 18 gr. 



1 lb. 6 oz. 10 pwt. 18 gr. Ans. 

Note. — Have pupils realize that the remainder after each 
division is reduced to the next lower denomination in the same 
manner as in simple numbers. 
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Exercises. 

1. Divide 13 bu. 3 pk. 6 qt. 1 pt. by 6, 7, and 9. 

2. Divide 125 cd. 7 ci ft. 14 cu. ft. by 9. 

3. Divide 212 T. 3 hhd. 39 gal. 3 qt. by 23, and 30. 

4. Divide 976 bu. 3 pk. 5 qt. by 15, and 24. 

REDUCTION OF COMPOUND NUMBERS. 
102. 1. Reduce 3 bu. 2 pk. 4 qt. to quarts. 



3bu. 






4 


Analysis.- 


-3 bu. — 12 pk.; 12 pk. + 


14 pk. 




2 pk. — 14 pk.; 14 pk. — 


8 




112 qt; 112 qt. + 4 qt. = 


116 qt. Ans. 




116 qt. 



2. Eeduce 5Ib 3S 25 29 to grains. 

3. Reduce 5 gal. 3 qt. 1 pt. to gills. 

4. Reduce 4 lb. 10 oz. 8 pwt. to grains. 

5. Reduce 475 gi. to integers of higher denominations. 

Analysis.— 475 gi. divid- 
4) 475 gi. ed by 4, the number of gills 

in 1 pt.=118 pt. withare- 

2) 118 pt. + 3 gi. mainder of 3 gi.; 118 pt. 

divided by 2, the number of 

4) 59 qt. + pt. pt. in 1 qt.,=59 qt, with 

no remainder; 59 qt di- 

14 gal. + 3 qt. vided by 4, the number of 

14 gal. 3 qt. pt 3 gi. Ans. qt in 1 gal. =14 gal. with 

a remainder of 3 qt. The 

last quotient and the several remainders form the answer. 

6. Reduce 16,780 gr. Troy, to integers of higher denomi- 
nations. 

7. Reduce 47,869 gr. Apothecaries' to pounds and the frac- 
tion of a pound. 
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Note. — Divide by the continued product of the numbers 
of the scale from gr. to lb, or by 5,760. 

8. Reduce 16s. lOd. 3far., to the fraction of a £. 
Note.— Reduce to farthings and divide by 960. Why? 

9. Reduce 51b 35 23 29 to lb. and fractions of lb. 

10. Reduce the answers in examples 2, 3 and 4 to integers 
and fractions of the highest denomination in each example. 

11. Change the fractional part of answers in example 10 
to decimals. 

12. Reduce 39 rd. 5 yd. 1 ft. 6 in. to the fraction of a mile. 
Change the answer to a decimal. 

13. Reduce 15 sq. rd. 20 sq. yd. 6 sq. ft. to the decimal 
of an A. 

14. Reduce 3 bbl. 8 gal. 3 qt. 1 pt. 2 gi. to the fraction of 
a hhd.; also to a decimal of a hhd. 

103. 1. Change .828125 bu. and f J bu. to integers of 
lower denominations. 

.828125 bu. 4 pk. X f J = 3^V pk. 

4 



3.312500 pk. 8 qt. X tV =^ ^'> 4^- 

8 



2.500000 qt, 2 pt. X ^ = 1 pt. 

2 



1.000000 pt. 3pk. 2qt. Ipt. Ans. 

Note. — Change the decimal or fraction of a bu. to pecks 
by multiplying by 4. Retaining the integer, reduce the decimal 
or fraction of a peck to quarts. In like manner, reduce the 
decimal or fraction of a quart to pints. The several integers 
will be the required answer. 

2. Reduce .675 T. to pounds. 
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8. Reduce .788 A. to integers of lower denominations. 

4. Find the cost of y\ A. of land at $.44 per sq. rd. 

5. Reduce f of a week to integers of lower denominations. 

6. Reduce 3bbl. 17 gal. 3 qt. 1 pt. 1 gi., to the fraction 
of a hhd. 

7. Reduce f of 5 pwt. to the fraction of a pound. 

8. Reduce ^ of a cent to the fraction of an eagle. 

9. Reduce 1 qt. 1 pt. 1 gi. to a fraction of a gallon. 

10. Reduce xilxr -A., to lower denominations. 

11. Reduce .625 pt to the decimal of a bu, 

12. A rectangular piece of land 24 rd. long and 20 rd. wide, 
contains how many acres ? 

13. How many spoons weighing 25 pwt. each, can be made 
from 4 lb. 7 oz. of silver? Troy weigh-t. 

14. What pait of an acre is a town lot 75 ft. x 160 ft.? 

15. Find the cost of a pile of wood 21 ft. long, 6 J fib. high 
and 16 ft. wide at $6.75 per cord. 

16. Find the cost of 8 oz. 12 pwt. of silver at $18 per lb. 

17. Find the cost of 3 bbl. 6 gal. 3 qt. of brandy at $11.75 
per gal. 

18. A druggist bought 2 lb. 7 oz. 4 dr. opium at $60 per 
lb. and sold it at the rate of 3 cents per grain. What was his 
gain? 

19. Change the denominate number in the last example to 
integers of the Apothecaries' table. 

Note I. — In changing from Avoirdupois table to either 
Troy or Apothecaries' table, reduce the amount to pounds and 
fractions of a pound, change the result to grains by multiplying 
by 7,000, and reduce the grains to integers of higher denomi- 
nations in the required table. 

20. Change 2 lb, 4 5 7 5 to equivalents in Troy weight. 
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21. Change 3 lb. 3 oz. 8pvt. lOgr.to equivalent weight of 
the Aroirdupois table. 

Note 2. — In changing from Apothecaries' or Troy to 
Avoirdupois, reduce to grains by the descending scale, and to 
pounds and fractions of pounds avoirdupois by dividing the 
grains by 7,000; then reduce the fraction to integers of lower 
denomination. 

22. Change 2Ib Sg 73 19 to Avoirdupois weight. 

23. Change 5 lb. 3 oz. 8 pwt. 12 gr. to ^ pothecaries* weight. 

24. Change Itt) 25 45 29 8 gr. to Troy weight. 

Suggestion. — As pounds and ounces in Troy and Apothe- 
caries' tables are the same, it is necessary to reduce only the 
denominations below ounces to grains and change to higher 
integers, according to the table of the required weight. 

25. How many rings of 2 pwt. 8 gr. can be made from 7 
oz. gold? 

26. A watch gains 1 minute every four days, how much 
will it gain in the months of July and August ? 

27. A bicycle wheel is 12 ft. 6 in. in circumference, how 
many times will it revolve in going 3 miles ? 

28. Six men can do a piece of work in 12 days, how long 
will it take 9 men to do the same work? 

29. How many squares 3 in. on a side may be cut from a 
sheet of card board 5 ft. by 4 ft.? 

30. How many silver spoons can be made from 1 lb. Avoir, 
of silver, if there are 16 pwt. 8 gr. in each spoon? 

31. How many village lots, each 66 ft. by 165 ft. can be 
laid out from a fi«ld of 4 A.? 

32. A man was bom Feb. 22, 1732, and died Dec. 14, 
1799, how old was he ? 

83. A field containing 80 acres is 40 rd, wd. , how long is it? 
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34. How long is a pile of wood centaining 3 J cords, if the 
width is 8 ft. and the height 6 ft? 

35. How many miles in 178,964 ft? In 168,965 in.? 

Relation of Numbers. 

104. There arc three operations under the rela- 
tion of numbers: 

I. Finding the fractional part of a number. 

n. Finding the entire number when a fractional part is 

given. 

HI. Finding what part one number is of another. 

I. 1. Find I of 30. 

f=80 

6 i=^ of 30=6 



6 6 6 f of 30=6X3=18. 













8 


4 






1 


4 


4 


4 


4 


4 


i 



Analysis.—^ of 30 is 6; f of 30 is 6x 3=18. Ans. 
2. Find f of 28 ; of 35 ; of 42 ; of 50. 
n. 1. 12 is f of how many ? 

12 

1=12 

I of 12 or 4 
f =4X5=20. 

Analysis. — Since 12 is | of a number, J of 12 or 4, is ^ 
of the number, and the entire number is 4x5, or 20. Ans. 

2. 16, 24, 36 and 48 are respectively | of what numbers ? 

3. 15, 21, 25 and 32 are respectively f of what numbers? 

4. f of 24 is 4 of what number ? 

5. f of 3J is 4 of how many? 

6. f of 4^ is f of how many times five? 

7. 3 J times f of 5|^ is 2 J^ times what number? 
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III. 1. 3 is what part of 12? xy>^^ i> -^°^- 

Analysis. — 3 is such a part of 12 as 12 is contained times 
in 3, or J. 

Rule. — To find what part one number is of another, use 
the number compared as the numerator and the number with 
which it is compared for the denominator of a fraction ; this 
fraction will express the fractional part that the upper number 
is of the lower. 

2. 7 is what part of 14? of 28? of 35 ? 

Problems. 

1. f of 15 is what part of 30 ? 

2. § of 12 is f of what number? 

3. f of 10 is y\ of how many times 6 ? 

4. I of 10 is ^ of how many times § of 15 ? 

5. What part of ^ of 5f is f of 8| ? 

6. 12 sq. rd. is what part of an A.? 

7. Find how many sq. rd. in ^ of an acre. 

8. A pile of wood 4 ft. long, 1^ ft. high and 2 ft. wide, 
is what part of a cord ? 

9. A gallon of water is 231 cu. in.; what part of a cubic 
foot is it ? 

10. How many cu. in. in ^^ of a cu. ft.? 

11. Find the value of 10 A., 600 sq. rd. of land @ $40 
per A.; @ $80 per A. 

12. What part of a pound is 7 oz. ? 

13. Find the cost of 12 lb. 6 oz. of silver @ $12 per lb. 

14. What part of a bu. are 3 pk.? 

15. Find the cost of 65 bu. 3 pk. of wheat @ 80c. per bu. 

16. How many cd. ft. in ^ cd.? 

17. If there are 63 gal. in a hhd., how many gal. are there 
in 7 hhd. 
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19. 40c. is what fractional part of $1? 60c.? 80c.? 37Jc.? 

20. Find f of $1; |, i, 3^^, ^. 

21. Write twenty fractional parts of a dollar. 
Write the value of the following articles : 

22. 1650 lb. of bacon, @ 16f c. per lb. 

23. 1850 lb. of cheese, @ 12 Jc. per lb. 

24. 1760 lb. of sugar, @ 6Jc. per lb. 

25. 2400 lb. of coffee, @ 37 Jc. per lb. 

26. 16001b. of tea, @ 62Jc. 

105. 1. What is the value of 3600 fence posts, @ $17 

per hundred ? @ $140 per 1000 ? 

$17 $140 

36.00 3.600 



$612.00. Ans. $504.00. Ans. 

Rule. — Multiply the price per 100, or 1000 by the 
number of articles reducd to hundreds or thousands. 

2. What is the freight on 217600 lb. of iron, @ 60c. per 
100 lb.? @ $5 per 1000 lb.? 

3. Find the cost of 6780 shingles @ $3.60. M. (1000.) 
@ $ .40 per C. (100.) 

4. Find the value of 6780 lb. of hay, @ $16 per ton. 
Note. — Divide the price per ton by 2 to get the price per 

1000 lb.; then work according to the Rule. 

5. What will be the freight on 6789 lb. of iron, @ $2.60 
per ton ? 

6. What will 78,690 lb. of iron cost, @ $27.50 per T.? 

7. Find the cost of 3 loads of straw, each weighing 2,275 
lb., at $6 per ton. 

8. A load of coal and the wagon weigh 5,680 lb.; if the 
wagon weighs 1,480 lb., what is the value of the coal at $5 
per ton ? 
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io(5. 1. Copy and complete the following bill : 

Mr. John S. Joneb. St. Louis, Feb. 12, 1886. 

To SMITH, PETERSON, BROWN & CO., Db. 



1885. 










July. 


15 


To 16 yd. blk. Grenadine,® 1.40 
To 16 " *' Silk " 1.00 


$ 




Sept. 
Dec. 


23 
21 


To 15 " garnet Silk, ** 2.50 
To 18 " blk. Caahmere, " 1.50 






t( 


(( 


To 4 " " Wtrd Silk, " 3.75 








28 

ti 


To 6 PR fancy Bilk Hose, ** 3.50 
To 3 " blk. kid Gloves, "2.50 








1 





Received payment, 

Smith, Peterson, Brown & Co. 

2. Make out the following bill : 
Mr. J. Y. LiNDSEY, New York, Dec. 18, 1888. 

To JOUNNEY, BURNHAM & CO., Dr. 

1888, Oct. 10.— To 10 yd. Table Linen, at $1.50; 2 doz. 
Dinner Napkins, at $2.50. Oct. 12. — 16 yd. Calico, at 10c. 
Oct. 19. — 6 pr. Balbriggan Hose, at 50c. Nov. 14. — 5 yd. 
Opera Flannel, at $1.00; 12^ yd. Shaker Flannel, at 25c. 
Dec. 1. — 15 yd. Unbleached Muslin, at 10c. ; 2 yd. English 
Silesia, at 18c. Dec. 9. — 4 pr. Children's Hose, at 75c. 
Dec. 17. — 12 yd. Tycoon Reps., at 25c, 

107. 1. Find the cost of plastering the walls and ceiling 
of a room 18 feet long, 15 feet wide, 10 feet high, at 33 cen^s 
per square yard. 

18ft.+18ft.+15ft.+15fk.=66 ft. the length of one waU, 
which is eqtial to the four walls of the room. 
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■6q|i0r= 73 J square yards in the walls. 
M|i6 = 30 square yards in the ceiling. 

$.33xl03J=$34.10. Ang. 

Note. — Plastering and painting are usually estimated at 
so much per square yard, allowance for openings beiiig made 
as per contract. 

Show the pupils by folding paper that the four walls of a 
room can be considered a« one straight wall whose length is 
the sum of the four sides of the room. 

2. Find cost of kalsomining the same room at 3 eents per 
square yard. 

3. Find cost of painting a board fence 8 feet high around a 
field 40 yards long by 30 yards wide, at 5 cents per sq. yd. 

io8, 1. Find the cost of papering a room 20ft.xl8ft., 8J 
ft. high, at 25 cents per roll on the wall and 30 cents per roll 
on the ceiling, the border costing 40 cents per roll of 8 yards. 

$jXi6xi7LX|X2X J«=*4.49, cost of papering wall. 

$^yX^^^^X2Xi = 8.00, cost of ceiling. 

^Mr^'^x^ = l-2^» ^^^ ^^ border. 



1.75. Ans. 

Note. — A roll of paper is usually 8 yd. long and half a yd. 
wide. The waste from matching the figure will usually be 
made up from what is saved from the openings. 

2. Find the cost of papering a house of six rooms, each 
12x15 feet, 9 feet high, with paper 50 cents per roll on the 
walls and 60 cents on the ceiling, border 75 cents per roll. 
Make allowance for 12 doors and 18 windows, each 7 feet by 
3i feet. 

3. Find the cost of graining and varnishing the doors in 
example 2, at 25 cents per square yard. 
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4. Find the cost of 68,580 lb. of coal at 11 cents per bushel 
of 80 lb. 

5. Find the cost of 6 planks, 16 feet long, 10 inches wide, 
2J inches thick, at $18 per 1,000 feet, 

6. Find the cost of 380,000 lb. R. R iron, at $24 per ton. 

7. How much will it cost to build 100 yards offence at 5 
cects per foot? 

8. Find the cost of papering a room 20 feet long, 14 feet 
wide, 9 feet high, with paper at 40 cents per roll on the wall 
and 45 cents on ceiling, allowing 1^ rolls for doors and win- 
dows ; border costing 60 cents per roll of 8 yards. 

xog. 1. Find the cost of building the foundation wall of 

a house 40 feet long, 23 feet wide, at $3.75 per perch, the 

waU being 11 feet high and 18 inches thick. 

40 ft. + 40 ft. + 23 ft. + 23 ft. = 126 ft. distance around 

the walls, or girth of building. 

126 X 11 X f= cubic feet in wall. 

126xllX|X ^= number of perch of masonry. 

$-V-X 126 X 11 X I X A=*^15 «>8t of masonry. 
2. Find the cost of building the foundation "wall, 14 ft. high 

and 18 in. thick, of a house 60 ft. by 50 ft., at $4.25 per 

perch. 

no. 1. Find the cost of building the walls of a house 30 
ft. by 20 ft., 24 ft. high, 13 in. thick, of brick, at $8 per 
1,000 brick. 

100 X 24= superficial feet of walls. 
21 X 100 X 24= number of bricks. 
$8 X 21 X 100 X 24 =$403.20 cost, or Ans. 



1,000 
Note. — For every superficial foot of walls, builders allow 7 
bricks for a four inch wall, 14 bricks for a nine inch wall, 21 



CARPETING AND FLOORING. 129 

bricks for a thirteen inch wall, etc. , adding 7 bricks for each 
4^ inch additional thickness. 

2. Find the cost of building the walls of a house 120 feet 
long, 45 feet wide, 30 feet high, walls 26 in. thick ; allow 40 
square feet additional for the gables and deduct J for 6 doors, 
6 ft. long and 3 ft. wide, and 30 windows, 8 ft. long and 3 ft. 
wide ; bricks worth $9 per 1,000. 

3. Find the cost of painting the house in example 2, at 50 
cents per square of 100 feet ; no allowance for openings. 

4. Find the cost of shingling the house in example 2, if the 
length of rafters is 30 feet and the ends of roof project 18 in.; 
shingles $3.00 per 1,000, each shingle being 4 in, wide and 
laid 6 inches to the weather. 

111. 1. Find the cost of carpeting a room 15 J feet wide, 
20 feet long with carpet, 27 in. wide, at $1.25 per yard, laid 
the long way, allowing 6 inches for match of figure and for 
turning under any extra width. 

Suggestion. — Length of strip of carpet 20 J feet, number 
of strips 7, with 3 inches turned under at the side. 

^2' X 7 X J = number of running yards. 
$^X-V-X7XJ = $59.79 Ans. 

2. Find the cost of carpeting a room 13 J feet wide, 16 feet 
long, with carpeting 27 in. wide, worth 80 cents per yard ; 
allow 4 inches for match of figure, and lay the carpet the long 
way of the room. 

3. Find the cost of carpeting a room 30ft. by 18ft., with car- 
peting 1 yard wide, at $1.59 per yard, allowing no waste. 

112. 1. Find the cost of flooring ^ inch thick, for a room 
30 ft. by 20 ft., at $35 per 1,000 board ft. 

Note. — A board foot is a surface 1 ft. square and an inch 
(or less) thick. When the lumber is more than 1 inch thick, 

9 
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as many times the the superficial feet should be taken as the 

lumber is inches in thickness. 

$35 X 30 X 20 

=$21. Ans. 

1,000 

2. What is the cost of flooring, 1 J inch thick, for 3 rooms, 
each 30 ft. by 18 ft, at $32 per 1,000 ft. board measure? 

3. Find the cost of flooring 2^ in. thick, for a stable 18 ft. 
by 12 ft, at $18 per 1000 board feet 

113. 1. How many bushels and how many gallons Liquid 

Measure will a tank 8 feet square and 7 feet deep contain ? 

8 X 8 X 7 X 1728 8 x 8 x 7 X 1728 
= ? = ? 

2150.42 231 

Rule. — Divide the cubical contents in inches by 
2150.42 to reduce to bushels, or by 231 to reduce to 
vrine gallons. 

2. How many bushels of wheat in two bins each 20 ft. long 
and 3 ft. wide, the wheat being 3 ft. 6 in. deep in one and a 
foot deeper in the other ? 

3. A dealer buys chestnuts at $3 a bushel and sells them at 
5 cents per half-pint wine measure ; how much does he gain 
in selling 5 bushels? 

4. How many bu. are equal in bulk to a cord of wood ? 

5. How many cords in a pile of wood 20 ft long, 4 ft« 
wide, and 8 ft. high ? 

6. A house contains 6 rooms, each 16 ft. by 12 ft. and 10 
ft. high. Find the cost of plastering the same at 33 cents per 
square yard. 

7. What will it cost to carpet the rooms in example 6, with 
T^rpeting 27 in. wide at 80 cents per yard ; no allowance for 
waste ? 
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PERCENTAGE. 



Definitions. 

114. In an orchard of 600 trees, 10 out of every 100 are 
peach trees; how many peach trees are there? 12 out of 
every 100 are apple trees ; how many apple trees are there ? 
60 out of every 100 are pear trees; how many pear trees are 
there ? The rest of the trees are cherry ; how many out of 
each 100 are cherry trees ? How many cherry trees are there 
in the orchard ? 

115. If there are 1200 trees in an orchard and 8 out of 100 
are peach, 20 out of 100, apple, 40 out of 100, pear, and the 
rest cherry, how many of each kind of trees are there ? 

Ii6, 8 out of 100 is equivalent to jj^, .08 or 8 per cent. 

117. Per cent, means by the 100, and may be written in 
words or represented by the character %. 

Note. — Let the pupil write example 1 above, using the 

words per cent, instead of 10 out of 100, etc.; and example 2, 

using the symbol % instead of 8 out of 100, etc. 

118. Express 5%, 10%, 12J%, 30%, 6J% and 37^% as 
a decimal, also as a common fraction. 

119. Express i%, 3J%, J %, ^^% and ^V% as a common 
fraction. 

Note.-l%=yJ^, 3J%=^J^X V=V^- 

Problems. 

120. 1. Find 5% of 400; of 360; of 285; of 1670. 
Suggestion.— Find ^^^, or ^V of 400=400 X. 05=20. 

Or, 400 X. 05=20. 00, Ans. 
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2. Find 20%, 37^%, 26 J%, ^^cjo of 6800. 

3. A man has a farm of 60 acres and sows 20% of it to 
wheat and 10 % of the remainder to oats ; how many acres of 
oats does he sow ? 

4. In an army there are 100,000 men; 12^% of them 
were killed in battle ; 20 % of the remainder were wounded ; 
how many remained for service ? 

6. A man has 600 acres of land and sells 20% of it ; how 
many acres does he sell? How many does he have left? 
Under which of the relations of numbers do these operations 
come? See page 123, §104. 

6. Express fractionally and decimally 6%; — 11%; — 14%; 
— 21%;— 35%;-48%;-75%. 

7. What is 5% of 400?— of 1,000?— of 2,500?— of 
3,000?— of 10,000? 

8. What is 12% of 600?— of 900?— of 3,600?— of 4,200? 
—of 5,400? 

9. What is 4% of 125 gal. ?— of 50 hhd. ?— of 500 bu. ?— 
of 7,000 lb. ?— of 340 mi. ? 

10. What is 8% of $400? — of $850?— of $960?— of 
$1,845?— of $7,500? 

11. What is 20% of 40 A. ?— of 320 A. ?— of 640 A. ?— 
of 80 A. ?— of 2,000 A. ? 

12. What is 50% of 540 lb. ?— of 78 T. ?— of 420 oz. ?— 
of 780 lb. ?— of 520 T. ? 

13. What is 42% of $960?— of 1,865 ft. ?— of 465 gal. ? 
—of 85 A. ?— of 780 bu. ? 

121. 1. 20% of an orchard is in apple trees; if there are 
80 apple trees, how many trees in the entire orchard ? 

20%= J or .20. 80 is ^ or .20 of how many? 80^^= 
400. 80-T-. 20=400. Ans. 
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Under which of the relatiooB of numbers does this operation 
come? See page 123, § 104. 

2. 60 is 3 % of how many ? 180 is i % of how many ? 

3. 120 is 10% of how many? 36 is 37^% of how many? 

4. 140 is 5% of how many? 800 is 16§% of how many? 
6. 400 is i% of how many? 1,000 is 6J% of how many? 

6. What number increased by 25% of itself equals 600? 
600 is 125 % or f of the number. 600-z-f =480. Ane. 

7. What number increased by 30 % of itself equals 520 ? 

8. What number decreased by 20% of itself equals 1,600 ? 

9. 48 is 20 % more than what number ? 

10. 630 is 10% less than what number? 

11. 20% of a cask of wine has been drawn, and there are 
36 gallons left ; how many gallons were drawn ? 

122. 1. 12 gallons are what part of 48 gallons ? What per 
cent? 

i|=}=25% ; or 12 gal.^48 gal.=.25 or 25%. Ans. 

Under which of the relations of numbers does this operation 
come? See page 123, § 104. 

2. A man having 60 acres of land, sold 20 acres ; what 
part and what per cent, of his farm did he have left? 

3. 20 days are what per cent, of one year ? 

365)20.00(.05?Jor5fj% Ans. 
1825 



175 



■7"J 



365 

Note. — ^In finding the fractional part or per cent, of 
a number, carry the quotient to two decimal places acd 
express the remainder by a fraction. 

4. 1 pint is what per cent, of 1^ gallons ? 
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5. 3 qoartB is what per erat.of ^ bushel ? 
What per cent, of — 

6. $300 are $27? 7. $25 are $6.25? 8. 4,800 are 168 ? 
9. $120 are $4.50? 10. 1,285 are 25? 11. $400 are $16? 

12. A man earns $900 a jear; his eiqienses are $37.50 a 
month. What per oent. of his salaiy can he save? 

13. What per centof $105 are 1219^ of $480? 

14. A man's {ffoperty is v<Mth $8,000; he owes $24,000 ; 
what per cent, of his debts can he paj^ 

15. A field containing 40 s^ id. is what per cent, of a 
field 40 rd. equare? 

16. A boT bought a ded for 80 cL and sold it for $1.20 ; 
what per cent, did he gain ? 

17. A building valued at $5,000 was insured at 2f %; 
find the premium or cost of insurance. 

18. How diaH I mark goods costing 75 ct. to gain 10% ? 

19. How shall I mark goods costing $4.00 to gain 37^% ? 

20. An agent sold a house for $850, at a oommiasion of 
^i^c ; what was his commisaon? 

21. What is the selling price and gain on goods that cost 
$2,000, that were sold at a profit of dO% of the cost ? 

22. Sold f of a mine for $6,400 : what was the value of the 
remainder at the same rate? 

23. A man spent 25% of his money and then had $48; 
how much had he at first ? 

24. A ton of hav cost $24 ; what part of a ton would $1G 
buy? 

25. Piud $9.60 for potatoes and sold them for $10 ; what 
per cent, of the cost did I gain ? 

26. A merchant drops 25% from the price he asks for goods, 
and sells them fi)r $33, gaining 50%; what would he have 
gained if he had sold them at his asking price ? 
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27. An agent sold a house for $680, and sent the owner the 
proceeds after taking out his commission at 2 % ; what did the 
owner receive? 

28. An agent sells a farm for S6,000, receiving 1J% of the 
sales as his commission ; how much is his commission and how 
much does he remit to the owner ? 

29. A man sells his house through an agent for $12,000, 
paying 1J% commission; how much does he realize for his 
house ? 

30. A farmer sends his crop of wheat, consisting of 10,000 
bushels, to a commission merchant to sell on a commission of 
^% ; the merchant's commission is $45 ; how much does the 
farmer receive for his wheat? How much per bushel? 

31. An agent sells a piano for $400, after making a dis- 
count from the retail price of $50, and makes $50 profit ; what 
was his per cent, of commission on the retail price? 

32. A sewing-machine agent is allowed 40% on his $80 
machines, but makes a discount of 20% to his customer ; what 
is his profit on the machine ? 

33. $60 cost, $40 gain; find the selling price and per 
cent, of gain. 

34. $80 selling price, $70 cost ; find the gain and per cent. 

35. $4,000 amount of sales, $60 commission; find the 
rate of commission and amount realized by the owner. 

36. $8100 amount realized by owner, rate of commission 
10% ; find amount of sales and commission. 

37. If a man's annual income is $6,000 and he pays an in- 
come tax on all over $4,000, at the following rates; 2% on 
the first thousand and 3 % on the next, what will be his in- 
come tax ? 

38. A man paid $440 for a horse and carriage paying 20 % 
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more for the horse than for the carriage, how much did he pay 
for each ? 

39. A oommission merchant received 2% commission on a 
certain sale of wheat and 3% on a sale of corn amounting to 
twice as much; his entire commission was $800, find the 
amount of each sale. 

40. At the end of a year 28 % of a merchant's sales has been 
profit; what per cent, has he gained on the cost of his goods ? 

41. A man's salary was increased 25% at the end of his 
third year's engagement; the following year he received $6,000; 
what was his third year's salary? What per cent, less was his 
third years' salary than his fourth year's? 

42. John is 20% older than James; what per cent, is James' 
age less than John's ? 

43. A father divides $42,000 among his three sons giving 
the first ^ more than the second and the third ^ as much as 
the first and second; how much has each? 

44. A wholesale merchant makes a discount of 20% from 
the list price to the retail trade and 5% off for cash; what does 
the retailer pay in cash for 600 wagons at $30 each ? 

45. What will be the n6t amount of a bill of glass, listed at 
$600, but with the following discounts allowed, 30%, 20%, 
10% and 5% off for cash? 

46. An insurance agent makes out each month ten policies 
for $5,000 each, at a premium of 2% of the amount of the 
policies ; if the agent gets 60 % of the first premiums, what 
is his monthly income ? 

47. What will it cost to insure a house for 5 years for 
$6,000 at f % for the term ? 

48. Find the cost of $12,000 insurance for 6 years at f % 
for the term. 
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49. If it cost $18 to insure a house for $3,000 for 5 years, 
what is the rate ? 

60. Insurance of $12,000 cost $48 per year; what per cent, 
is it? What should be the rate for 5 years? 

61. If a man's property is worth $40,000, and he pays $800 
taxes, what per cent, does he pay? 

62. A man gave his son $6.25 which was ^ of as much as 
he had after the gift; how much had he at first? 

63. 7 is what per cent, more than 5 ? 
54. 6 is what per cent, less than 7 ? 

65. 7 is what per cent, of 5 ? 

66. The sum of 7 and 5 is what per cent, of each? Each 
is what per cent, of their sum ? 

67. William has 20 % less money than Joe; the difference 
between their moneys is 10 cents ; how much has each ? 

68. Corn is bought for 64 cents a bushel and is sold for 62 
cents a bushel; what is the rate of loss? 

69. A farmer sold a cow which cost $39 for $52; what was 
his rate of gain? 

60. How much will a man lose who sells two coats for $50 
each, if he makes 25% on one and loses 25% on the other? 

61. If wheat costs 75 cents a bushel and is sold at 80 cents 
a bushel, what is the per cent, of gain? 

62. What rate per cent, of gain will a miller receive, if he 
sells flour at $7 per barrel, and pays $4 for the wheat out of 
which he made it? 

63. A merchant bought carpets at 70 cents a yard which 
he sold at $1.10 a yard; what is his rate of gain ? 

64. How much per cent. will be gained by buying flour at 
$5.50 per barrel and selling it at $6.75 per barrel? 

65. A farm was bought at $40 per acre and sold at $48 ppr 
acre; what was the per cent, of gain ? 
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Stocks and Bonds. 



123. When stocks and bonds are worth more than their 
face or par value, they are at a premium or above par ; 
when they are worth less than their face or par value, they are 
at a discount or belov^ par. 

124. The broker's fee for buying or selling stocks or bonds 
is usually ^% for each transaction, and is added to the market 
value in buying and subtracted from the market value in 
selling. 

125. The face value of a bond is usually $100, $500 or 
$1,000. The face value of a share of stock is $100, unless a 
different amount is named. 

126. 1. Find the cost of 60 shares of Mo. P. stock at $110, 
or 10% premium, brokerage ^. 

$100X 60=$6,000, par val. $6,000 
100% + 10%+^%= 1.10125 



$6,607.50. Ans. 
Problems. 

2. Find the selling price of 80 shares canal stock at 10% 
discount, brokerage ^^.(100%— 10%-— J%=.89f.) 

3. What will be the gain on 60 shares of stock bought at 
120 and sold at 124 J, brokerage J each way? 

4. A man exchanged 80 shares St. P. at 120 for 300 Erie 
at 16 J, brokerage ^ each way; did he pay or receive the dif- 
ference, and how much ? 

5. How much do I lose on 500 shares of C. B. & Q. stock 
that cost 86, when I sell it for 79, brokerage J each way? 
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6. If I bought 200 shares of Lake Shore stock at 126, 
giving in part payment 140 shares of St. Paul at 120, brok- 
erage -J- each way, how much cash was needed to pay the 
balance ? Do I receive or pay the cash ? 

7. A man sold 300 shares of N. Y. & N. E. at 23, which 
cost 26 ; how much does he gain or lose if the brokerage was 
i % each way ? 

8. How many Mo. 6*8 can be bought for $33,075 if they 
are at 10 % premium, brokerage J ? What will be the income 
on the bonds at 6 % ? 

9. How much income will be realized from an investment 
of $6,000 in bank stock at 150, if the stock pays a dividend 
of 3 % four times each year ? 

127. Bonds are usually named according to the rate of 
annual interest they bear ; thus, — 3's, 4-8, 6's are names for 
bonds yielding 3, 4 and 6 per cent, interest respectively per 
annum. 

What will be the income from — 

1. $6,000 of 6*8? 3. $80,000 of 8's? 5. $10,000 of 4i's? 

2. $12,000 of 4'8? 4. $7,000 of3y«oV8? 6- S8,000of8's? 

128. 1. How many 4's, 6*s, 8,s or lO's, respectively, must 
be bought to secure an income of $480? 

2. How much will each of these amounts of stock cost if 
bought at 80, brokerage J? At 120, brokerage ^? 

129. 1. When 4% stocks or bonds are bought at 60, 80, 
120, respectively, what rates will be realized on the invest- 
ment? 

Suggestion. — $.04, income on $l,-f-$.60, cost of $1 of 
stock=.06f or 6f %. $.04-f-$.60=.06f or 6§%. 

2. When 6*8 are bought at 60, 80, 90 and 120, respect- 
ively, what rates will be realized ? 
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130. 1. At what prices must 6*8 be bought to realize 5^, 
8%, 10% and 12%, respectively, on the investment? 

Suggestion. — $.06, income from $1 of stock, is 5 % of cost. 
$.06^.05=11.20, or market value of $1.00 of stock. 

2. If the stock of an insurance company sell at 6 per cent, 
below par, what will $1,200 of the stock cost? 

3. What is the market value of 35 shares of Panama Rail- 
road stock at 18 % below par ? 

4. How many shares of railroad stock, at 5 % advance can 
be purchased for $12,600 ? 

5. Unvested $12,375 in Ocean Telegraph stock, at 10% 
discount ; how much did I purchase ? 

6. If I invest $1,632, in 6 % bonds at 102, what income will 
I receive? 

7. What will be my yearly income if I invest $4,214 in 
7's at 98 ? 

8. If N. Y. 6's are 20% below par, what sum must we in- 
vest to obtain an income of $840 ? 

9. What sum must be invested in 5's at 98J%, brokerage 
J% for buying, to secure an income of $930? 

10. When N. Y. 5*8 are quoted at 108 J, what sum must 
I invest to secure an annual income of $540, brokerage ^ ? 

11. What must be the price of stock in order that $12,500 
stock may be bought for $8,750? 

12. What income will be derived from $40,000 of 5% 
bonds? 

13. Find the income on $36,400 invested in 4'8 at 91. 

14. Find the income on $6,150 invested in 6% stock at 102^. 
15^ How much money must be invested in a 4 % stock at 

87J, to produce an income of $300 ? 

16. A man buys some 4 % railroad stock at 75, and receives 
$800 income. How much money does he invest ? 
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Interest 



131. Interest is a sum paid for the use of money. 

132. Principal is the money for which interest is paid. 

133. A man borrowed $600 agreeing to pay 6% of the 
principal each year for the use of the money ; how much per 
year did he pay ? How much would he pay in 3 years ? A 
man borrowed $350 agreeing to pay 7 % of the principal each 
year for its use ; how much would he pay in 5 years ? 

134. The rate is the per cent, ofthe principal which is 
paid each year. The time is the number of years, or part 
of a year for which interest is paid. 

135. The amount is the sum ofthe principal and interest. 

136. 1. Find the interest of $60 at 10% per annum for 3 
yr. 7 mo. 

$60. 
.10 



12) $6.00 X 3 = 818.00 interest for 3 yr. 

.50 X 7=$ 3.50 interest for 7 mo. 

Give Analysis. 

$21.50. Ans. 

2. Find the interest of $75 at 7 % for 3 yr. 5 mo. 

3. Find the interest of $80 at 9 % for 3 yr. 3 mo. 

4. Find the interest of $90 at 19% for 2 yr. 11 mo. 

5. Find the interest of $125 at 12% for 3 yr. 2 mo. 

6. Find the interest of $1 for 7 yr. 8 mo. at 5% ? 
■at 6% ? — at 7% ?— at 8% ? — at 10% ? 

7. What is the interest of $749 for 4 yr. 3 mo. at 5% ? 

8. What is the interest of $1,680 for 3 yr. 7 mo. at 7% ? 

9. Find the amount of $600 for 2 yr. 9 mo. at 5 %? 
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137. 1. Find the interest of $360 at 5% for 3 yr. 8 mo. 12 
days. 

$360 
.05 



12) 18.00 X 3 = $54.00 interest for 3 years. 
30) 1.50x8= 12.00 interest for 8 mo. 
.05 X 12 == .GO interest for 12 da. 



$66.60 interest for 3 yr. 8 mo. 12 da. 

Find the interest and amount of 

2. $760 for 3 yr. 6 mo. 10 da. at 5, 6, 7 per cent. 

3. $65 for 2 yr. 5 mo. 16 da. at 4, 7, 8 per cent. 

4. $750 for 3 yr. 8 mo. 12 da. at 6, 8, 9 per cent. 

5. $68.40 for 2 yr. 6 mo. 24 da. at 5, 7, 10 per cent. 

6. $20 for 2 yr. 9 mo. 18 da. at 7, 9, 11 per cent. 

7. What is the amount of $630.50 for 3 yr. 6 mo. at 10% ? 

8. What is the amount of $250 for 4 yr. 9 mo. 15 da. at 
7%? 8%? 9%? 10%? 12%? 

9. What is the interest and amount of $95 for 3 yr. 6 mo. 
6da. at6%? 5% ? 7%? 8%? 10%? 

10. What is the interest of $840 from Dec. 23, 1894 to 
May 20, 1896, at 7%? Amount? 

11. What is the interest of $1,260 at 5% from Jan. 10, 
1892 to July 25, 1894? 

12. B owes three sums of money, viz: 
A note for $1,000 dated July 20, 1892 ; 
A note for $1,500 dated Aug. 8, 1891 ; 
A note for $2,000 dated Jan. 1, 1893; 

if money is worth 8%, how much money will pay these notes 
Dec. 1, 1895? 
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Notes, Partial Payments and Bank 

Discount. 



138. A promissory note is a written promise to pay a 
sum of money at a specified time to a certain person or his 
order. 

139. The face of a note is the sum named in it to be paid. 

140. The maker or draw^er of a note is the party who 
signs the note. The payee is the party to whom the money 
is to be paid. 

141. A note is negotiable when payable to ** bearer" or to 
"order." 

Z42. An indorser is one who becomes responsible for the 
payment of a note by writing his name on the back. 

143. The maturity of a note is when it is legally due, 
including the three days of grace. 

144. A demand note is due on presentation; a time note 
matures three days after the time specified in the note. 

145. Days of grace are three days allowed by law for the 
payment of a note after it becomes payable. 

146. Interest computed on the face of a note (or amount 
when the note is on interest) is called bank discount. 

147. Partial Payments are payments which are made on 
notes or other obligations. 

148. An indorsement is a statement of the amount and 
time of payment, generally written on the back of an obligation. 

149. Obligations on which there have been partial payments 
are usually settled under the TJ. S. rule, which is based on the 
principle that the sum at interest shall not be increased by 
adding the interest when greater than the payment. 



144 ELEMENTS OF ARITHMETIC. 

150. 1. The following note was indorsed April 18, 1883, 
$65; Oct. 30, 1884, $40; Feb. 14, 1885, $200; how much 
was due May 9, 1885 ? 

2. $500. St. Louis, Mo., Jan. 12, 1883. 

Thirty days after date, for value received, I promise to 

pay Wm. Jones or order Five Hundred Dollars, with interest 

at 6% per annum. James Smith. 

yr. mo. da. yr. mo. da. Principal, $500.00 
1885 5 9 Int. for 3 mo. 6 da., 6.50 
1885 2 14 2 25 



1884 10 30 3 14 Amount due, 505.50 
1883 4 18 1 6 12 let payment, 65.00 
1883 1 12 3 6 



— — — New principal, 440.50 

3 27= 2 3 27 Int. 1 yr. 6mo. 12da., 40.53 

Int. 3 mo. 14 da. 7.50 



Amount due, 488.53 

2d and 3d payments, 240.00 



New principal, 248.53 

Int. 2 mo. 25 da. 3.52 



Amount due, $252.05 

Solution. — Arranging the dates in their order and sub- 
tracting the lowest, date of the note, from the date of the first 
payment, we obtain 3 mo. and 6 da., the time for which interest 
is to be computed on the principal ; subtracting the date of the 

first payment from the date of the second payment we obtain 
1 yr. 6 mo. and 12 da. the time for which interest is to be 

computed, on the remaining amount due; continuing to sub- 
tract each date from the one directly above it we obtain the 
several periods for which interest must be computed on the sum 
remaining unpaid. The interest from April 18, 1883, to 
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October 30, 1884, exceeding the amount paid at that time is 

not added to the principal until after the interest for the next 

period is computed when, the sum of the two payments exceed- 

ing the two amounts of interest due, the interest is added and 

both payments subtracted. See § 149. 

When the interest for each period has been added to the 

principal still due and the payments subtracted, the interest 

is then computed on the remaining amount due until the time 

of final settlement. 

Note. — By carrying the difference between the several dates 
to the right and comparing their sum with the difference 
between the earliest date and the latest date, any mistake in 
subtraction may be detected. 

3. How much is due Dec. 1, 1894, on a note for $600, 
dated Jan. 10, 1892, bearing 7%, on which the following 
payments have been made: Jan. 1, 1893, $100; Aug. 10, 
1894, $10? 

4. What will be due Oct. 1, 1895 on a debt of $1,200, 
dated Jan. 10, 1893, bearing 8% interest, on which $200 was 
paid Jan. 12, 1894; $500 June 20, 1894; $200 Jan. 12, 1895? 

151. 1. A note of $400, dated June 10, 1863, for 4 mo. was 
discounted at the bank at 6%, on Aug. 10, 1893; find date 
of maturity, term of di8count,and proceeds. 

$400 June 10+4 mo. 3 da. 

.06 =Oct. 13, date of mat. 

Days in Aug. after 10, 21 



12)$24.00. Int. for 1 yr. Days in Sept. 30 

Days in Oct. to 13, 13 



30)2.00. Int. fori mo. 



.06666. Int. for Ida. 
64 



Total days for discount, 64 



$4.26624. Int. or Disc, for 64 da. 
$400— $4.27=$395.73=Proceed8. 
10 
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Problems. 

2. What will be the discount and proceeds of a note for $68 
dated June 20, 1892, for 90 days, if discounted at the bank 
at6%, July 1,1892? 

3. A note for $800 dated June 25, 1891, for 60 days, was 
discounted on date of note at 10%; find the discount and 
proceeds. 

4. A note for $60 dated May 1, 1890, for 6 mo. at 6% 
interest, was discounted Oct. 30 at 9 % ; find the proceeds. 

Suggestion. — Find the amount of note and use it as the 
face to discount. 

Find the discount and proceeds on the following notes: 

Date. Face. Time. Kate. DateofDis. % of Dis. 

5. June 20, '92, $600, 3 mo. June 20, '92, 10% 

6. Dec. 15, '93, $1200, 4 mo. 6%, Jan. 20, '94, 6% 

7. Mar. 20, '94, $60, 90 da. 9%, April 1, '94, 12% 
Find the day of maturity, term of discount, discount, and 

the proceeds on the following notes: 

8. $650.50. New York, May 12, 1885. 
Six months after date I promise to pay to the order of 

Thomas Day $650^^^^%, for value received. 

Discounted at 6%, June 1. John Howakd. 

9. $3,500. Springfield, Mas«., Jan. 1, 1892. 
Three months after date I promise to pay to the order of 

Charles W. Ray $3,500, with 6% interest, for value received. 
Discounted at 7%, Jan. 14. Austin Hendrickson. 

10. $534.50. St. Louis, Feb. 25, 1889. 
Sixty days from date I promise to pay A. W. Birge, or 

order, $534 j\^^, with int. at 6% per annum, for value received. 
Discounted at 6J%,Feb. 28. Henry Bradshaw. 
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11. A note of $2,000, dated March 22, 1886, drawing inter- 
est at 6%, had payments indorsed upon it as follows: May 

20, 1886, $850; July 20, 1886, $162.50; Dec. 23, 1886, 
$75.50. Find the balance due May 12, 1887. 

12. A note of $3,525, dated Jan. 14, 1887, drawing inter- 
est at 5%, had payments indorsed upon it as follows: June 
12, 1887, $1,200; Jan. 30, 1888, $1,500. Find the balance 
due May 13, 1889. 

13. Find the amount of $600 placed at interest at 6%, for 
3 yr. 2 mo. 19 da. 

14. Bought a horse at 20% less than the seller's asking 
price, and sold him for 20% more than that asking price, and 
gained $60; what was the cost and selling price? 

15. Sold J an article for 20% less than cost; at what per 
cent, of cost must I sell the remainder to gain 10% net on the 
whole article? 

16. The tax in a certain district is 4 mills on the dollar for 
school purposes, 5 mills for State tax, and 12 mills for city 
government; what is the rate of tax on $1? What would be 
a man's tax if his property was assessed at $10,000? 

17. If the assessed value of a city is $6,000,000, what rate 
of tax must be assessed to raise $120,000 ? 

18. If a collector gets 2% on his collections, what sum 
must be collected to realize $6,860 net? 

19. A merchant pays $7.20 per dozen for shovels; at what 
price should he sell each in order to make 25%? 

20. Molasses cost $15 per hhd.; at what price per gallon 
must it be sold that the grocer may make 30 % ? 

21. A speculator buys 640 acres of timber land for $9,600 ; 
for how much per acre must he sell it in order to realize 
33 J % profit? 
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RATIO and PROPORTION. 



152. Ratio is the comparison of like numbers, and is found 
by dividing the first number, or Antecedent, by the second 
number, or Consequent. Thus, the ratio of 16 to 8 is 2, 
or 16-f-8=2. 

153. Ratio is an abstract number, and can be expressed 
only between numbers of like units. Thus, the ratio of 12 oz. 
to 3 oz. is 4. There can be no ratio of 12 oz. to 4 mi. Ratio 
corresponds to problem III under §104, and may be indicated 
by the sign of division; as a fraction; or by the colon (:), 
which is read, is to. The ratio of 12 men to 3 men may be 
expressed by any one of the following methods : 12 men-i-3 

men ; 12 men 

; or, 12 men : 3 men. 

3 men 

Principles of Ratio. 

154. 1 Antecedent-7-by consequent=ratio. 

2. Antecedents- by ratio=consequent. 

3. Consequent Xratio=antecedent. 

Problems. 

1. What is the ratio of 36A. to 12A.? to 30A.? to 120A.? 

2. What is the ratio of 3 bu. 2 pk. to 1 bu. 3 pk.? to 35 bu.? 

3. The antecedent is 1 bu. 2 pk. , the ratio 5 ; what is the 
consequent ? 

4. The consequent is 1 da. 8 hr. 20 min., the ratio 6 ; find 
the antecedent. 

5. Find the latie of 13 da. to 39 da.; of 3 mo. 10 da. to 
10 mo. 
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6. Find the missing terms in the following, if the ratio is 5 
in each case; (?) : 10 oz.; 3 bu. 2 pk. : (?) ; $6 : (?). 

1 55- Two equal ratios may be connected by = or a double 
colon : : (as) and form a Proportion. Thus, 12 : 6=8 : 4; 
8 : 2 : : 24 : 6 ; read 12 is to 6 as 8 is to 4 ; 8 is to 2 as 24 is 
to 6. Each ratio of a proportion forms a Couplet, and the 
antecedent of the first couplet and the consequent of the second 
couplet (Ist and 4th terms) are the Extremes; the other two 
terms (2d and 3d) are the Means. 

156. Write three ratios equal to the following three ratios : 
12 bu. : 16 bu.; 8 men : 24 men ; $16 : $20. Form propor- 
tions by connecting the equal ratios by : : or =. Observe that 
in each of these proportions the product of the extremes equals 
the product of the means. Hence to find a missing term ; 

Rule. — Divide the product of the extremes by the 
given mean to find the missing mean; or, divide the 
product of the means by the given extreme to find 
the missing extreme. 

157. Find the missing term in the following proportions : 

1. 36 : 18 : : (?):24. 4. 7 men :(?):: 60A. : 180A. 

2. 10 oz. : 30 oz. : : $60 : (?). 5. (?) : $18 : : 6 bu. : 24 bu. 

3. 60A. :(?):: $75 : $175. 6. 10 gal. : 15 gal. : : $90 : ? 

158. A Compound Ratio is the ratio of the product of 
two or more numbers to the product of two or more like num- 
bers having the same relation. Thus, the ratio of the surface 
of a board 16 in. long, 8 in. wide, to the surface of another 
board 10 in. long, 4 in. wide is — 

16x8:10x4, orl6| 10) 16:101 

8 r 4 j » ^"^ 8 : 4 I 

The ratio of 16 : 10 is f; of 8 : 4 is 2, and |x2=V, the 
same as 16x8 : 10x4, or the true ratio. 
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159. A Compound Proportion is a proportion wliich 
contains one or more compound ratios. 

Note. — When one factor of a term is missing the remain- 
ing factors of that term, together with the other extreme (or 
mean), are used as a divisor. Thus, in the proportion — 

16| . 12}.. 5.20 16X8X20 
8 3 * (?) j ' ' ' ' =42f, missing term. 

12X5 

Exercises. 

Find the missing term in the following : 

1. 3i:X ::7:42 4. 7^ | . 4J ) . 4f ) . . 2n 



3. 3"^ 9^ o^ oo^ 5. 





G V : 2 ^ : : ... h "t S^ 4 V : r?U : : 175 : GOO 

8 ) IG^ 

Problems. 

1. If 6 horses eat 47 bu. of oats in a given time, how many 

bu. of oats will 36 horses require in the same time ? 

6 horses : 36 horses : : 47 bu. : X bu. 36x47 

36 horses : 6 horses : : X bu. : 47 bu. = 

47 bu. : X bu. : : 6 horses : 36 horses. 6 

X bu. : 47 bu. : : 36 horses; 6 horses. 282 bu. Ans. 

Analysis. — The ratio between the number of horses fed is 

the same as the ratio between the bushels consumed. Hence 

the ratio of the horses forms one couplet and the ratio of the 

bushels, the other couplet of the proportion. 

Note. — Observe that whichever ratio is used for the first 
couplet, the resulting equation is the same, so long as the third 
term is related to the first by the conditions of the problem. 

2. How many acres will 10 men mow in a given time, if 4 
men can mow 20 acres in the same time ? 
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3. At a certain time a staff 6 ft. high casts a shadow 4 ft. 
long ; how high is a church steeple that casts a shadow of 120 
ft. at the same time? 

4. If it requires 16 yd. to make 7 suits of clothes, how 
many suits can be made from 64 yards ? 

6. A man travels 60 miles in 4 days; how many days, travel- 
ing at the same rate, will he require to go 420 miles? 

6. If a block of granite 12 in. long, 6 in. wide, 4 in. thick, 

weighs 50 lb., what will be the weight of a block of similar 

stone 8 in. long, 8 in. wide, and 6 in. thick ? 

12) 8) 
6 ^ : 8 f : : 50 : X. 
4] 6) 

Note. — The ratio of the volumes must be the same as the 
ratio of the weights. Make three other proportions and 
observe that the resulting equation is the same. 

7. If a block of lead, 10 in. long, 8 in. wide, 6 in. thick, 
weighs 150 lb., what is the width of a block of the same metal 
that is 12 in. long, 3 in. thick and weighs 300 lb.? 

8. If it costs $60 to carpet a room 40 ft. by 30 ft., what is 
the width of a room 60 ft. long, which costs $80 for the same 
kind of carpet? 

9. 7 men working 8 hours per day for 10 days can perform 
a certain amount of work ; how many hours per day must 10 
men work to perform 4 times ag much work in 14 days? 

10. If 26 bu. oats keep 6 horses, 11 days, how many bushels 
will keep 17 horses 24 days? 

11. If a family using 3 burners 6 hours per day, when gas 
is 81.25 per 1,000 cu. ft., pay a bill of S4 per month, how 
much should a family using 6 burners, 8 hours per day, pay 
per month, if gas is 81.50 per 1,000 cu. ft.? 
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12. A and B hire a pasture of GO acres at $10 per acre, 
agreeing that each shall pay in proportion to the amount of 
stock kept, one horse counting as two cows and two sheep as 
one cow. A has 10 horses in the pasture for 4 weeks, and 6 
cows for 3 weeks; B has 12 cows in for 2 weeks, and 30 sheep 
for 2 weeks; how much should each pay towards the expense? 

13. A garrison has provisions for 6,000 men for 12 weeks ; 
after 6 weeks, 2,000 men are withdrawn; how long will the 
remaining provisions last the men who are left in the garrison? 

14. A wheel which is 5.25 ft. in diameter measures 
16.493475 ft. around it; what is the ratio of the circumference 
to the diameter? 

15. There are provisions to support a garrison of 8,000 sol- 
diers 60 days; how many soldiers must be withdrawn, so that 
the same provisions may last 80 days ? 

16. A man walks 24 miles in 8 hours. How many days 
will he require to walk 600 miles, walking 10 hours per day ? 

Properties of Numbers. 

i6o. An Even Number is one that is divisible by 2; as, 
4, 6, 22. An Odd Number is one that is not divisible by 
2; as, 5, 7,91. 

i6i. A Prime Number is divisible only by itself and 1. 

The prime numbers under 100 are 1, 2, 3, 5, 7, 11, 13, 17, 
19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 
89 and 97. 

162. A Composite Number is the product of two or 
more prime numbers ; as 16 = 2x2x2x2. 

163. Prime Factors are the prime numbers which multi- 
plied together produce composite numbers. 
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164. Composite Numbers may be resolved into prime 
factors whose product will equal the composite numbers ; thus : 
1. Find the prime factors of 252 and 924. 
2) 252 2) 924 

2)126 2)462 252 = 2x2x3x3x7. Ans. 



3) 63 3) 231 



3)21 7)77 924=2X2X3X7X11. Ans. 



7 11 

2. Resolve 240; 90,552; 47,916 into their prime factors. 

3. Eesolve 14,828; 28,308 into their prime factors. 
Note. — In finding prime factors, when all the smaller 

prime factors have been tried, in their numerical order, until 
a factor is reached which gives a quotient less than the trial 
divisor, the number can have no more exact factors. 

165. The Greatest Common Divisor of two or more 
numbers, is the greatest number that will divide each of two 
or more numbers without a remainder. 

166. The Least Common Multiple of two or more 
numbers, is the least number which can be divided, by each of 
two or more numbers, without a remainder. 

167. 1. Find the G. C. D. and L. C. M. of 35, 70, and 

420. 

35 = 5X7 

70^2x5x7 

420=2x2x3x5x7 

Analysis. — It is evident the factors 5 and 7 being found 
in each and all of the three numbers, and no other factors 
being found in all of them, that their product, 5x7 = 35, 
must be the G. C. D. 
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A number to contain each of these three numbers must con- 
tain all of the factors of each of them ; hence the product of 
2X2X3X5X 7 = 420 must be the L. C. M. 

Rule. — Separate the numbers into their prime factors; for 
the G. C. D. take the product of the factors which are found 
in each and all of the numbers, each factor taken the least 
number of times it is found in any number ; for the L. C. M. 
take the product of all the different factors repeated the 
greatest number of times they appear in any number. 

Find the G. C. D. and the L. C. M. of— 

2. 72, 180, 108, 252. 4. 25, 60, 100, 125. 

3. 90, 126, 54, 144. 5. 84, 100, 224, 300. 

6. Find the L. C. M. of 54, 72, 112, 128. 

7. Find the G. C. D. of 105, 140,245, 385. 
i68. 1. Find the sum of ^|, |J, Jf. 

il=iU 24=2X2X2X3 

U=in 30=2X3X5 

il=hn 45=3X3X5 

L. C. M.=2X2X2X3X3X5=360. 

463 — 1 103 Ann 

Analysis. — By fiactoring, we find the L. 0. M. of the 
denominators of the fractions; this will be the least common 
denominator of the fractions. By multiplying both terras of 
the fractions ^| by the product of 3 X 5, the factors not found 
in its own denominator, we have the equivalent fraction ^f ^ ; 
by multiplying both terms of U by 2 X 2 X 3 we have the equiv- 
alent fraction -Jf^ ; and by multiplying both terms of ^| by 
2x2x2 we have the equivalent fraction ^||, The sum of 
the three equivalent fractions is f ||,or 1^§§. 

Note. — This method of finding the least common denomi- 
nator is convenient when the common denominator cannot be 
found by inspection. See p. 78, § 49. 
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Find the sura of — 

2. 3if, m m 4. 2f^, 31J, 2H, u- 

3. 7H, 3^^, 2^1 5jf. 5. Hf, 3H, 6^^, 3^. 
6. Find the value of 8j| + 4if — (4J + 1^^). 

ftl9 8185- 43^ 42811 

418 4312 111 1198 



10597 /)478 7119 A«c; 

Suggestions. — Find the least common denominator of ail 
the fractions and reduce to mixed numbers at the last. 

7. Find the value of 8j|+3^^+2f^— (3i| + 2|3). 

8. From the sum of 7{} and 9}^, take away the difference 
between llJ|and5|J. 

Revie'w Problems. 

1. Find the cost of a field 80 rd. long, 55 rd. wide at $150 
per acre. Find the gain if sold in lots 10 rd. by 5 rd. at $90 
each. What is the per cent, of gain ? 

2. Find the cost of carpeting a room 15 ft. by 20 ft. at 
$1.60 per yd., carpet 54 in. wide. 

3. Find the per cent, of gain on oranges bought at $2.25 
per 100 when sold at 40 cents per doz. 

4. What is the per cent, of gain on coal bought at $2 per 
ton when sold at 10 cents per bu. of 80 lb. ? 

5. Find the interest of $65 at 6% for 2 yr. 3 mo. 18 da. 

6. A note for $90 is discounted at the bank at 8% for 93 
days (including 3 days of grace) ; find the proceeds. 

7. Find the income on six $1,000 bonds which bear 3y6^5^%. 

8. Find an agent's commission for selling a house for $6,500 
at 2J% commission. What does the owner receive net? 

9. A sells a horse to B at a gain of 20%, and B sells him 
to C for $216, and loses 10% ; what did A pay for the horse? 
'What was B's loss? 
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10. The sum of two numbers is 360, and the less number 
is 114; what is the other number? 

11. A merchant sold several pieces of cloth measuring 
respectively 16| yd., 14f yd., 18f yd., 17^^^ yd., and 19f 
yd., at $3f a yard; how much did he receive for the five 
pieces of cloth ? 

12. A quantity of lumber is bought for $1363f and is 
sold for $1463| ; how much is gained by the transaction ? 

13. A farmer having 208 acres of land sold 92f 
acres; what is the value of what remained at $29^^^ an 
acre? 

14. A man gave his son 687^ acres of land, which was ^ 
of all the land he had ; how much had he left ? 

15. Since there are 6280 feet in one mile, how many feet 
are there in 7f miles ? 

16. A sold 86,797 tons of coal in one year and B sold J 
as much ; how many tons did both sell ? 

17. Since there are 30 J square yards in one squwe rod, 
how many square yards are there in 3827 square rods ? 

18. How many pairs of stockings at 31 cents a pair can be 
bought for 62 pounds of butter at 37 cents a pound ? 

19. A man having $8512 paid $4684 for a farm, $687 for 
a team, $876 for 26 cows and $356 for farming implements, 
how much money had he left? 

20. A farm of 429 acres was bought at $74 an acre and 
sold for $97 an acre; how much was gained by the transaction? 

21. A man earns $1364 a year and spends $891 a year; in 
how many years can he save enough to buy a house worth 
$4000 ? 
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22. A farmer gave $104^ for a horse, and $97^ for a yoke 
of oxen ; he sold them both at a gain of $57 ; for how much 
did he sell them ? 

23. A cistern holding 140 gal. has a pipe by which 30 ga!. 
will run into the cistern in 1 hour, and another that will dis- 
charge 20 gal. an hour; if both are running in what time will 
the cistern be filled ? 

24. A merchant bought 4^ cords of wood at $3J per cord, 
and paid for it in cloth at $1^ a yard ; how many yards were 
required to pay for the wood ? 

25. If an army of 6000 men have provisions for 5 months, 
and 4500 men be discharged; how long will the same pro- 
visions last the remainder ? 

26. If 6 bbl. of flour cost $40J, how much will 2f barrels 
cost? 

27. Bought 728 lb. of candles at 16f ct. a lb.; had they 
been bought for S^ ct. less a lb. ; how many lb. could have 
been bought for the same money? 

28. A man bought some cows for $3,549 and sold them for 
$4,593, and thereby gained $9 on each cow ; how many cows 
were there? 

29. If I of a ton of hay cost $8f , how much will 5 tons 
cost? 

30. A man owed me $4,786 and paid me only $2,374; I 
agreed to take the rest in flour at $9 per bbl. ; how many bar- 
rels should I receive ? 

31. If 3 1 lb. of sugar cost 33 ct., how much will be paid 
for 65^ lb. ? 

32. If 235J acres of land cost $4,725f, how much will 628 
acres cost? 

33. If 14 acres of meadow land produce 32| tons of hay, 
how many tons will 5 acres produce ? 
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34. I have 7 bags of grain ; 6 of them contain 89 lb. each, 
they all contain 722 lb..; how many lb. does the 7th contain? 

35. If the yearly salaries of the United States Ministers to 
Russia, Spain, Mexico and Brazil is $12,000 each, what is the 
amount of all their salaries for 4 years ? 

36. One man travels 67 miles a day, another man follows 
at the rate of 42 miles a day; if they both start from the same 
place at the same time, how far apart will they be at the end 
of 6 days? 

37. A farmer sold an equal number of chickens, ducks and 
geese for $35.40 ; the chickens at 12 ct each, the ducks at 37 
ct each and the geese at 69 ct each; how many of each kind 
did he sell? 

38. One man travels 75 miles a day, another man follows 
at the rate of 42 miles a day; if both started from the same 
place at the same time, how far apart will they be in 27 days ? 

39. At $1 per yd., how naany yards of muslin can be bought 
for $16? 

40. At ^ ct. each, how many oranges can I buy for 9f ct.? 

41. If a man earns $8j®0- in 1 week, how much will he earn 
in 12 weeks? 

42. There are 14 fields in a farm ; in the first four fields there 
are 153 acres, in eight other fields 296 acres and in the 
remaining fields 53 acres. What is the average number of 
acres in each field? 

43. If a gill of oil cost 3 cents, how much will a gallon cost? 

44. A man bought a farm of 45,375 acres for $7,269; how 
much did it cost him per acre? 

45. If I buy 2 bu. of walnuts at $1.50 a bushel and sell 
them at 3 ct. a pint, how much do I gain? 

46. I bought 27 horses for $1,400, 3 died; for how much 
each must I sell the remainder to incur no loss ? 
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47. I boughtflour at $1.90 a sack and sold it for $919.05 
thereby losing on each sack 25 cts. How many sacks of flour did 

Ibuy? 

48. I bought 38 pieces of silk containing 42 yards each, at 

$1.75 per yard. Find the cost. 

49. I bought cattle for $585 and sold them for $666 there- 
by gaining $9 on each head ; how many cattle did I buy? 

50. How many pupils in 5 schools,' each school having 12 
rooms, with an average of 53 pupils in each room ? 

61. There are 14 bins, each containing 276 bu. of wheat; 
what is it all worth at 115 ct. a bu.? 

52. How many cattle in 3 trains of 26 cars, with 15 head 
in each car ? 

53. A farm of 19 fields has 27 acres in each field. What 
is the farm worth at $36 an acre ? 

54. I bought 325 loads of wheat, each load containing 50 
bu., at $2 a bu.; what did the wheat cost? 

55. In a building there are 72 rooms ; in each room 4 win- 
dows and in each window 24 lights ; how many lights in the 
house ? 

56. I spend 99 cents a day ; how many cents will I spend 
in 49 years of 365 days each? 

57. There is a book which contains 999 pages and each page 
averages 346 words, and each word averages 7 letters ; how 
many letters in the book ? 

58. There is a pile of lumber containing 47 boards ; what 
is it worth at 3 ct. per foot, if each board contains 19 bd.ft.? 

59. A merchant gave 26 boxes of lemons for 7 firkins of 
butter worth $12 per firkin ; what was the value of the lemons 
per box ? 

60. A merchant bought 39 firkins of butter containing 1 12 
lb. each at 38 ct per lb. How much did the butter cost ? 
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61. Change .675 A to integers of lower denominations. 

62. Find the cost of building the walls of a house 40 ft. 
long, 18 ft wide, 30 ft. high, if the walls are 13 in. thick and 
the brick cost $11 per 1,000. 

63. A cistern contains 90 hhd. of water, and has two pipes, 
by one of which 6 gallons of water per minute run in, and by 
the other 11 gallons run out. In how many hours will the 
cistern be empty if both faucets are open at the same time? 

64. What per cent, is gained when | of an article is sold 
for what ^ of it cost? 

65. Find the entire surface of a block of wood 2 ft square 
and 6 ft. long. 

66. How many feet of boards 1 in. thick can be sawed from 
the block in example 65, allowing nothing for waste? 

67. From a cask, of wine containing 40 gal., 8 gal. leaked 
out. What per cent, of the wine remained? If the wine cost 
80c. per gal., at what price per qt. must the remainder be sold 
to gain 25% on the entire cost? 

68. How many yd. of lining f yd. wide must be used to 
line 60 garments, each containing 4J yd. of material 1 yd. 
wide? (State by proportion.) 

69. How long after a flash of lightning from a cloud 1^ 
mL away will the thunder be heard, if sound travels 1,130 ft. 
per second ? 

70. How many days from the fourth of July to Christmas? 

71. A cistern has a capacity of 100 bbl. of water; how 
many bu. of grain would it contain ? 

72. A grocer buys flour at $4 per bbl. and sells it at $4.25; 
what per cent, does he gain ? 

73. What is the per cent, of loss in selling tea at 50 cents 
that cost 60 cents ? 
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74. Which is the better investment, land at $80 per acre 
that rents for $10 an acre or 6% bonds at par, if the ex- 
penses on the land are $2 per acre each year ? What per 
cent, better? 

75. How many 4% bonds of $100 each must I purchase to 
have an income of $800? What will they cost at 120? 

76. My income this year ia 25% more than last year; 
I have spent 60% of my income this year and saved $800 ; 
what was my income last year? 

77. A drover bought 840 sheep at $4 a head; if 75 of the 
sheep die on the way to market, and the remainder are sold at 
the rate of $16 for three, what per cent will be made on the 
entire cost? 

78. I sent my agent a car load of oats to be sold on com- 
mission and the proceeds invested in pork at 10c. per lb. If 
my agent charges 1J% for buying, and 2% for selling, and 
sends me <»8,600 lb. of pork, how many bu. of oats were in 
the car, if they were sold at 40c. per bu.? 

79. B bought a farm of 397.8 A. at $75 an acre and sold it 
so as to gain 14%; how much did he make by the transaction? 

80. How much will I gain by buying 250 feet of ground at 
$21 a foot, and selling it for $37 a foot, after holding it 5 yr. 
9 mo. and 21 da., money being worth 8% per annum? 

81. An agent sold 19,475 bbl. of flour at $4.75 per bbl.; 
what was his commission at 2 % of the gross sales ? 

82. A wholesale grocer sold $ 100, OOO's worth of groceries 
at a profit of 15%; how much did he gain? 

83. Find the interest on $891.78 for 3 yr. 7 mo. 18 da. at 
7% per annum? 

84. If a man borrows $430 for 3 yr. 7 mo. 27 da. at 8%; 
how much will he owe the lender at the end of that time? 

11 
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ANSWERS TO PROBLEMS. 



lS the Exercises in tliis book are for drill purposes and 
are to be used in class to fix and test the pupil's knowledge ol 
the processes, no answers to them are given. 

Pages 27, 28, 29 and 30.— 1. 2,274 sheep; 2. G8,109 A.; 3. 
$1,485,484; 4. 3,597 bbl.; 6. $4,731; 0. 9 birds; 7. 10 mar.; 

8. 918; 9. 10 bk.; 10. 9 bu.; 11. 11 yd.; 12. 8 wk.; 13. 8 
ap.; U. 16 pt.; 15. $4; 16. 10 pc; 17. 12 bys.; 18. mi.; 
19. 7ba.; 20. 12 bbl.; 21. 8rabs.; 22. 14pch.; 23. $10; 24. 
10 mar.; 25. 12 mar.; 26. $14. 27. 12 ap.; 28. 11 gs.; 29. 
10 rg.; 30. 9 Ap. : 31. $8; 32. 16chi.; 33. $18; 34. 5 b. 

Pages 32 and 33.— 1. 13 ct; 2. 6 mar.; 3. 27 ct.; 18 ct. ; 9 ct.; 
4. Stops; 12; 5. 9 Ap. 

Pages 35 and 36.— 1. $137.77; 2. $3,239.71; 3. $7,150.38; 4. 
$25,840; 5. 2,062)^ bu.; 6. $328.79; 7. 4 bbl.; 8. $7; 9. $6; 
10. 21 tr.; 11. 18 ft.; 12. 8 bats; 13. 12 lb.; 14. $7; 15. 6 
ps.; 16. $5; 17. 7 wk; 18. 19 bars; 19. 7 da.; 20. 15 ct.; 
21. $4; 22. $4; 23. 13 sheep; 24. 27 ct.; 25. 3bu.; 26. 4 h.; 
27. 15 ct. 

Page 37.-28. 7 Ap.; 29. $6; 30« $7; 31. IS ct.; 32. 18 ct.; 
33. 9 boxes; 34. 9 mi.; 35. $24; 36. 8 per.; 37. 128 A.; 38. 
$224; 39. 1,783 oxen; 40. $13,728; 41. 523 T. 

Pages 39, 40 and 41.-1. 31 ct.; 2. 4 ct.; 3. 28 ct.; 21 ct.; 14 
ct.; 7ct.; 4. 81.; 5. 9pch. ; 6. 61b.; 7. 19 mar.; 8. Spins; 

9. 28 ct.; 10. $6; 11. $7; 12. 13doz.; 13. 16 ct.; 14. 8 pa. 
15. 1,358 bu.; 16. 9 chinas; 17. $2; 18. $4; 19. 8 da.; 20* 
36 ct.; 21. 2,413 bbl.; 22. 180 lb.; 23. 129 A.; 24. $968; 
25. 1,567 br.; 26. $6,767; 27. 1,786 pp.; 28. 2,220 men; 29. 
$3,906; 30. $86; 31. $2,756; 32. 4,840 hills; 33. 31 hr.; 34. 
1,952 qt.; 35. 209 sheep; 36. 28 ct.; 37. 3bu.; 38. $249,967.- 
73; 39. $50,907.79; 40. $2,969,638; 41. 2,431 hogs; 42. 
$19,107.08. 

Pages 43, 44, 45 and 46.— 1. 56,522 men; 2. $90,939,417.98; 

3. $3,633,880; 4. 152,695 sheep; 5. $1,852,492^; 6. $l,504f ; 

7. 4,999 men; 8. 2,869 bu.; 9. $240; 10. $25,410; 11. $22; 
12. $60; 13. $9; 14. 686 men; 15. $6,313; 16. 186 cars; 17. 
858 A.; 18. ^300; 19. 4 or.; 20. $40; 21. 25 ct.; 22. 1,276 
cd.; 23. 488 A.; 24. 29 teams; 25. 3,204 yd.; 26. 276 A. 
27. 10 ct.; 28. $19; 29. 9 wag.; 30. 1,354 A.; 31. 4,336 ft. 
32. 1,990 sheep; 33. 301 lem.; 34. 805chil.; 35. $6; 36. $5 
37. Syr.; 38. 70 sheep; 89. $849; 40. 285yd. 
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Pages 47, 48, 49 and 50.— 1. 33 ct.; 2. 47 pupils; S. 72 ct.; 4. 
9 bbl.; 5. $S; 6. 3,249 yd.; 7. $39,336: 8« $2,813; 9. 1,636 
bk.; 10. $72; 11. 16 ht.; 12. 63 ct.; 13. $4,592; 14. 1,593 
yd.; 15. 1.859 men; 16. $1,948; 17. $12,136; 18. $33; 19. 14 
yd.; 20. $35; 21. 520 bu.; 22. $147,742; 23. 62 da.; 24. 
$115,444; 25. 1,830 sheep; 26. 8 rd.; 27. 85 cans; 28. $54; 

29. 153,960^- bu.; 30. $3,921,264; 31. 1,904 mi.; 82. 131,311 

bbl.; 33. $910,712; 34. $42; 35. 12 per.; 36. 40 bu.; 37. 
1,118 bbl.; 38. 98 rd.; 39. 101 sets: 40. $3,584; 41. 441}^ lb.; 
42. 12 ct.; 43. 188 mi.; 44. 883 yd.; 45. 1,126 bu. 

Pages 52, 53 and 54.— 1. 42 ct.; 2. 16 ap.; 3. 1,073,841 ti.; 

4. $949,119; 6. 12,796 ft.; 6. 2,024,327 bu.; 7. 6J72,923 sh.; 

8. 89 sheep; 9. 63 ct.; 10. 13 bk.; 11. 2,225,610 hills; 12. 
105,311 A.; 13. $253; 14. 3,106 spoons; 15. $49,959; 16. $15; 

17. 12 ap.; 18. $5.25; 19. $279,601; 20. 103 pas.; 21. 10,464 
lb.; 22. 1,799 bu.; 23. 64,780 votes; 24. $84; 25. 30 ct.; 26. 
4 sheep; 27. 10,391 sh.; 28. 28,372 sheep; 29. 5,150,082 br.; 

30. $538; 31. 147 mi.; 32. $1.20; 33. $1,594; 34. 318 ct.; 
35. 1,019 mar.; 36. 11 tr.; 37. 63 da.; 38. 28 ct; 39. 5,123 
coats; 40. 2,975 mi.; 41. 112turk.; 42. $107,689. 

Pages 56 and 57.— 1. 12 sheep; 2. 6 ct.; 3. 23 pch.*, 4. 304 mi.; 

5. 520 rings; 6. 349,043 bk. ; 7. 3,373,312 bu.; 8. 7,497 sheep; 

9. 26 ct.; 10. 11 papers; 11. $72; 12. 9,744 pen.; 13. 439 
letters; 14. 6S8 ft.; 15. 102 lb.; 16. 5,934 ct.; 17. 12 bu.; 

18. 83 bbl.; 19. 45 ct.; 20. $2,544; 21. 4,540 seats; 22. 10,* 
336 pict.; 23. 52,830 men; 24. 1,504 ears; 25. 8 fail.; 26. 
$39; 27. $27; 28. 665 children. 

Pages 59, 60 and 61.— 1. 850,450 lb.; 2. $19,066; 3. $2,601; 4. 
9 pairs; 5. $32; 0. $81; 7. $37,962; 8. 197 bbl.; 9. 2,562 cd.; 

10. 1,121 per.; 11. 1,306 bbl.; 12. 11 tp.; 13. 29 ex.; 14. 
$819; 15. 857 lb.; 16. 906 men; 17. 376 boys; 18. 261 mi.; 

19. 5,844 pp.; 20. 8ct.; 21. 25 pupils; 22. $56; 23.321 cans; 
24. $1,612; 25. 1,183 A.; 26. 1,296 spools; 27. 202 chi. ; 28. 

$7; 29. $63; 30. $125; 31. $7,101; 32. $2,163.09f ; 33. 1,681 

bbl.; 34. $7,172.37; 35. $37,892,196.25; 36. 243 mi.; 37. 196 
hr. ; 38. 5 mi. an hr. ; 39. $1,183* gain; 40. 768 bbl. ; 41. 26 hr. 

Page 65.— 1. $53.79; $58.68; 2. 722,610 slates; 895,681 slates; 3. 
613,029 mel.; 728,857; 4. 80,206,203 ft.; 5. 8,460,972 sq. yd.; 
e. 715 0Z.; 7.03,7401b.; 8. $157,752. 

Page 66.— 1. $32,523; 2. $34,868; 8. $572.30; 4. 5,073 mi.; 5. 
197,532 in.; 6. 31,296 qt. 

Pages 09, 70 and 71.— 1. 949 bu.; 2. 83 ct.; 3. 23 mi. an hr.; 

4. 29 da.; 5. 110 hhd.; 6. 537|fyd.; 7. 97 bu.; 8. 230 bu.; 

9. 251 bu.; 10. 1,000 Id.; 11. $1,964 gain; 12. 5,203f gal.; 
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13. 21,859H yd.; U. 140 A.; 16. $2,892; 17. $615,875; 18. 
5,742 men; 19. $8,512; 20. 42,524; 21. $1,006.11^ 22. 918 sheep. 

Page 71.— I.— 2. 10,640; 8. 900,998,998; 4. 96,771,637,326; 5. 
7,673,13314.— II.— 1. 890,989,209; 2. 10,642,386,458; 3. 56,123,- 
dl7i<^; 4. 5,363,893,673; 5. 6,185,575^. 

Page 72.— III.— 2. 909,989,859; 8. 9,179,849,556; 4. 61,863,581- 

^; 6. 10,352,883JJ.— IV.— 1. 1,086,408,125; 2. 700,989,889; 3. 

1,820,401 il; 4. 68,598,502,986; 6. 10,521,269Jt.— T.— 1. 3,039; 

2. 9,829; 3. 672,779,479; 4. 9,036,007A; &• 79,71 1,932 A-— VI. 

—2. 30,739,725ia_ ; 3. 11,038; 4. 759,483,669; 6. 1,336,474,%. 

Page 77.-1. f; ¥;¥; f8; W; ¥; ¥; ff; ¥;¥; 2.«;K; 
H> %; %; %; J; I; ?; %- 

Page 79.-1. 3%; 2. 3f ; 8. 3*J; 4. 3^; 6. 3fJ; €• 3A; 7. 

47V; 8. 3m; ». 3iJJ; 10. 5^. 

Pages 79 and 80.— 1. 3f5; 2. 36; 3. 3081^5; 4. 810^3; 5. 
l,531fi; 6. 2l,349JJ; 7. 13,770fi; 8. 304,8123^; 9. 106,685,- 
T^jSt; 10. 101,100^. 

Pageg 80 and 81.— 1. $3^; 2. 532>^lb.; 3. 4Hyd.; 4. 345V«.; 
6. 11% bu.; 6. 21H yd; 7. $17K; 8. 308 A.; 9. $329H; 10. 
$5,168^. 

Page 81.-1. tV; 2. Ji; 3. tV; 4. ^; 6. ff; 3. iJ; 7. H; 8. 
A; 9. i; 10. tAj. 

Page 82.— §68.— 1. 8,005,555)^; 2. 6,251,2321^1^; 3. 82,947,332J; 
4. 8,242,159^; 5. 69,417,761^^. 

Page 82.— §69.— 1. 6,940,319}5; 2. 8, 692,397 J§; 3. 79,986,173? J ; 

. 4. 90,930,800^^; 6. 6,999,993,^^3^. 

Pages 82 and 83.— 1. $i; 2. $21 ; 3. IH bu.; 4. 11,^5 ^u.; 6. 
$2H; 6. $40J?; 7. $27^; 8. $41^; 9. $44J|; 10. $12^; 11. 
69Ji; 12. $13^; 13. $4Ji; 14. 683|4 A.; 15. $fi. 

Page 84.— a. 4}^; b. 6J; c. 3)^; cf. 2f; e. b}4; /. 4; flr. 4iV; h. 

Page 86.— 1. 790)^; 2. 719i; 3. 371?; 4. 878?? 6. 208%; 6. 
bl3^-; 7. 239i^; 8. 399J; 9. 71fV; 10. 667^ 11. 706 J; 12. 
679,25; 13. 6171; 14. 63,734i; 16. 481)^. 

Page 86.-1. J; S|; H; H; 2. |?; if; A; t%. 

Pages 87, 88 and 89.— 1. $3^; 2. $7)^; 3. $11H; 4. 9^ct.; 5. 

$S,V; 6. $16%; 7. $3%; 8. $9fS; 9. $3J^; 10. $9.57%; 11. 

$144J; 12. $81.53J; 13. $2,719,^; 14. $4,743^; 16. $216J5; 

U. $1,035-A; 17. $11 ii; 18. $3,^; 19. $4J?; 20. $1.92J; 21. 

$3.55; 22. $159A-; 23. «219}^; 24. $2.43?; 26. $99^-; 26. 

$9H; 27. 7A; 28. A more; 29. $4 J; 30. $K; 81. $1^2; 
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32. m; 33. $H; 34. $1^; 85. $4^; 36. $223 A; 37. 
$262tV; 38. $390f|; 39. $4,665^1; 40. $168tt; 41. $113^^; 42. 
34H mi.; 43. $58^; 44. $2.7l)H; 45. $6,600iiJ; 46. 841,- 

Pages 95 and 96.— 1. ^rir; 2. $A; 3. $A; 4. $U; 5. $1?; 6. 
$H; 7. $M; 8. ^Hil 0. $A; lO. m; n. $77|; 12. $10?; 
13. $19f ct.; 14. $H; 15. $lf ; 16« $2i; 17. $lf ; 18. $13^; 
19. 446i A.; 20. 36fJ yd.; 21. 846 sheep; 22. 1,176 pupils; 
23. $3ii; 24. ll^'V^u.; 25. 10^- yd.. 

Pages 96, 97 and 98.-26. 12iSi hr. ; 27. 12^ bu. ; 28. 4^% mi. 
A.; 31^3^^ mi. B.; 29. 4^ da.; 30. 2^^^ yd.; 31. 43J^ hr.; 
7&M mi.; 32. 5 lb.; 33. 68^^ bu.; 34. 15|| bu.; 35. $8,- 
252i|f; 36. $83^; 87. $1,632.64; 38. $2,905.97; 39. 283 
ml.; 40. $105 overdrawn; 41. $911. 

Pagel02.—1. 3,202.63 A.; 2. $66,397.84; 3. $6,577.98; 4. $10,- 
765.19; 5. $5.66. 

Page 104.— 1. $603.5712; 2. $24,936,04; 3. $701.3304; 4. $715.- 
55; 5. $21,502.52. 

Page 105.— 21. 811,931 r.; 22. $31.50; 23. $536.41; 24. 95,816.- 
25 lb. ; 25. 5,100 A. ; 26. 9,888 lb. 

Page 106.-1. $24.95; 2. 305 lb.; 3. 25.87 da.; 4. 984.62 bu.; 
5. 167.6 da. 

Pages 107 and 108.-1. 7,042 bu.; 2. $46.70; 3. 27,020 men; 

4. $56.88; 5. 2.94 yd.; 6. 635 sheep, B; 1,058 sheep, 0; 7. 696 
bu. wheat; 520 bu. corn; 8. 2,463 mi.; 9. $16,607; 10. $426; 
11. $2,179,060; 12. $529.96. 

Page 109.-1. 160 oz.; 240 oz.; 320 oz.; 2. 10 lb.; 20 lb.; 7)^ 
lb; 3. 388>^ bu.; 4. 89 bbl.; 5. 8 T.; 1^ T.; 6. $20; 7. $3; 
8. $1.32^^; 9. $40.25877. 

Page 110.— §87.— 1. 144 oz.; 216 oz.; 360 oz.; 2. 28,800 gr.; 
9,600 gr.; 33,600 gr.; 3. $3.60; 4. $1.80.— §88.— 1. 23^ oz. ; 40 
oz.; 50 oz; 2. 2,400 gr.; 420 gr.; 8643; 3. 3,360 gr.; 4. 843; 
85 gr. 

Page 111.— §89.— 1. 320 pt.; 1,260 pt; 2. 16 bbl.; 8 bbl; 3. 
$12.75.— §90.— 1. 1,920 pt.; 2,880 pt.; 2.160 pk.; 40 bu. ; 3. 
1,312 pt; 4. $81.60; 5. $1,941.03; 6. lO^bbl. 

Page 113.— 1. 24^%mo.; 2^yr.; 2. 52,560 hr.; 189,734,400 sec. ; 
3. 76 da.; 1 hr.; 4. 2,880 min.— §93.— 1. IJ} mi.; 11 mi.; 2. 
443,520 in.; 190,080 in.; 570,240 in.; 3. 4,841.27 mi.; 4. 17,600 
yd. ; 35,200 yd. 

Page 114.-1. 8,167J^ sq. ft.; 2. 96 sq. yd.; $144; 3. 24 sq. yd.; 
$48; 4. $7.20; 5. 142|sq. yd.; 6. 224sq. yd. 

Page 115.— 1. 3,960cn.ft.; 2. 720cu. in.; 3. $100; 4. $.890625; 

5. 405cu.ft.; 6. 40vd.; 7. $110; 8. $132; 9. 384eu. ft.; 256 
cu. ft.; 192CU. ft.; 10. lOcu. yd.; 11. 65 da.; 12. $1,700; 18. 
ll>icd.; 14. 660 min.; 15. 41b.; 15 1b.; 16. $160.08. 
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Page 116.— §96.— 1. 12,000 d. ; 48,000 far. ; 2. 100s; £5; 8. £900; 
£1,200; 4. $3,766.80; $3,328.80.— §98.— 1. $10; IE.; 2. 10,000 
ct; 100,000 m.; 8. 100 nickels; 400 nickels; 4. $17.50; 5. 600 
d. ; 6. 65 m. ; 7. 9,065m. ; 8. 1,000 ct. ; $10; 9. 74 ct. -f 9 m. ; 

10. $15.64 + 3 m. 

Page 117.— §99.— 1. 11 bn. 2 pk. 1 qt. ; 2. 19 bu. 3 pk. 3 qt; 12 

bu. pk. 1 qt. ; 13 bu. 1 pk. 6 qt. ; 12 bu. 1 pk. 3 qt. ; 8. 57 bu. 
2 pk. 5 qt.; 4. 191b. 75 2X 19; 5. 13 da. 13 hr. 1 min. 48 sec; 
6. 13 da. 13 hr. 1 min. 48 sec. ; 7. 14 mi. 286 rd. 1 ft. 11 in. ; 8. 
14 mi. 286 rd. 1 ft. 11 in. 

Page 118.— 1. 22 hr. 9 min. 45 sec; 2. 6 yr. 8 mo. 24 da.; 

3. ; 4. 5. 2 yr. 7 mo. 23 da. 

Page 119.- 1. 2 bu. 1 pk. 2 qt. | pt. ; 1 bu. 3 pk. 7 qt. H pt. ; 1 bu. 
2 pk. 1 qt. 1} pt.; 2. 13 cd.; 7 cd. ft.; 15^ cu. ft.; 8. 9T. 1 
hhd. 1 gal. m qt. ; 7 T. hhd. 24 gal. 1^ qt; 4. 65 bu. pk. 
4iV qt. ; 40 bu. 2 pk. m qt.— §102.-2. 30,400 gr. ; 8. 188 gi. ; 

4. 28,032 gr.; 6. 2 lb. 10 oz. 19 pwt. 4 gr.; 7. 8im lb.; 8. 
fH lb. ; 9. 5A lb. 

Page 120.-10. 5^ lb.; 5% gal.; 4ji lb.; 11. 5.27} lb.; 5.875 
gal.; 4.8% lb.; 12. >^ini.; .125 of a mi.; 18. .098 + A.; 14. 
hWff hhd.; 1.641 + hhd.— §103.— 2. 1,3501b. 

Pages 121 and 122.— 2. 1 ,350 lb. : 8. 126 sq. rd. ; 2 sq. yd. ; 3 sq. ft. ; 
112.32 sq. in. ; 4. $44.80; 5. 4 da. 9 hr. ; 7. ^ lb. ; 8. r^ of an 
E. ; 9. M gal. ; 10. 2 sq. rd. ; 3 sq. yd. ; 3 sq. ft. ; 36 sq. in. ; 

11. .009765625 bu.; 12. 3 A.; 18. 44 spoons; 14. iff A.; 15. 
$115.17A; 16. $12.90; 17. 01,189.6875; 18. $367.96875; 19. 
2 lb. 11 oz. 6 dr. 11% gr, ; 20. 2 lb. 4 oz. 17 pwt. 12 gr.; 21. 2 lb. 
11 oz. 4^ dr. ; 22. 1 lb. 14 oz. 10^ dr. ; 28. 5 lb. 3g 3$ Ig 4 
gr.; 24. 1 lb. 2 oz. 12 pwt.; 25. 60 rings; 26. 15>^min.; 27. 
l,267i times; 28. 8 da.; 29. 320 squares; 80. 17f spoons; 81. 
16 lots; 82. 67 yr. 9 mo. 22 da. ; 33. 320 rd. ; 34. d^ ft. ; 85. 
331if J mi. ; 2^^^^ mi. 

Pages 124 and 125.-1. K; 2. 14; 8. 2^; 4. 2,^; 5. 1^; «• ^ 

A.; 7. 128 sq. rd.; 8. Acd.; 9. i?^cu. ft.; 10. 720 cu. in.; 
11. $550; $1,100; 12. ^ lb. Troy.; ^ lb. Avoir.; 18. $150; 
14. %bu.; 15. $52.60; 16. 7 cd. ft.: 17. 441 gal.; 19. f; f; 
4; %; 20. $0.75; $0.87>^; $0.16%; $0.06^; $0.04; 22. $275; 
28. $231.25; 24. $110.00; 25. $900; 26. $1,000.— §105.— 2. 
$1,305.60; $1,088; 8. $24,408; $27.12; 4. $54.24; 5. $8.8257; 
6. $1,081.98^; 7. $20,475; 8. $10.50. 

Page 126.— 1. $146.40; 2. $40.58>^. 

Pages 127 and 128.— §107.— 1. $34.10; 2. $3.10; 8. $1SM%.-- 
§108.-1. $8.90; 2. $58.42; 8. $8.16%; 4. $94.29%; 6. $3.60; 
6. $4,560; 7. $15.00; 8. $11.35.— §109.— 2. $793.33>^. 

Page 129.— 2. $3,600.83; 8. $49.70; 4. $132.84; 2. $26.40; 8. 
$95.40. 
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Fa^elSO.— 2. $77.60; 3. $9.72; 1. 360 bu.; 3,351.27 gal.; 2. 
168.7 ba.; 216.9 bu.; 3. $3.61; 4. 102.85 bu.; 5. 5 cd.; 6. 
$165.44; 7. $153.60. 

Page 132.— 2. 1,360; 2,550; 1J85; 2.72; 3. 4^ A.; 4. 70,000 
men; 6. 120 A.; 480 A.; 7. 20; 50; 125; 150; 500; 8.72; 108; 
432; 504; 648; 9. 5 gal.; 2 bhd.; 20 bu.; 280 lb.; 13.6 mi.; 
10. $32; $68; $76.80; $147.00; $600; 11. 8 A.; 64 A.; 128 A.; 
16 A.; 400 A.; 12. 2701b.; 39 T.; 210 oz.; 300 lb.; 260 T.; 13. 
$403.20; 783 ft. 3.6 in.; 196 gal. 1 qt. § pt. ; 35 A. 112 sq. rd.; 327 
bu. 2 pk. 3 qt. f pt. 

Page 133.— 2. 2,000; 72,000; 3. 1,200; 96; 4. 2,800; 4,800; 6. 
80,000; 16,000; 7. 400; 8. 2,000; 9. 40; 10. 700; 11. 9 gal.; 
2. 66%J<; 4. 8Kj<. 

Pages 134 to 137.-^. IS^^t; 6. 9^; 7. 25^; S.S}4^; 9. 3|^)(; 10. 
m^i; 11. 4)t; 12. 50j(; 13. 57|jt; 14. 33^?^; 16. 2>ii^; 16. 505<; 
17. $131.25; 18. $0.82>^; 19. $5.50; 20. $21.25; 21. $2,600; 
$600; 22. $3,200; 23. $64.00; 24. % T.; 25. 4^^; 26. $22. 
27. $666.40; 28. $90 com.; $5,910; 29. $11,850; 30. $8,955; 
$.89Hperbu.; 31. 22{5(; 32. $16; 33. $100; 6e%Jt; 34. $10; 
14^i(; 35. IH^', $3,940; 36. $9,000; $900 com.; 37. $50; 38. 
$200 carriage; $240 horse; 39. $10,000 wheat; $20,000 corn; 
40. 38|j<; 41. $4800; 265<; 42. 16%jt: 43. $16,000; $12,000; 
$14,000; 44. $13,680; 45. $287.28; 46. $600; 47. $36; 48. $90; 
49. i9i; 50. ^; 2jk; 51. 2^; 52. $2.50; 53. 40(; 54. 28;^^; 
55. 140)(; 56. 17% of 7; 240j( of 5; 7 is 58^^^; 5is41^ ; 57. 
$0.50 Joe; $0.40 Wm.; 58. 18^9(; 59. 33^^; 60. $6.66^; 61. 
6%j<; 62. 75}<; 63. 67^^; 64. 22^5^; 65. 20^. 

Pages 138 and 139.— 2. $7,190; 3. $255; 4. $4,602.50 he rec'd; 

5. $3,625; 6. I paid $8,442.50; 7. $975 loss; 8. 300 shares; 
$1,800 income; 9. $480. 

Page 139.— 1. $360; 2. $480; 3. $6,400; 4. $255.50; 5. $450; 

6. $640; 1. $12,000; $8,000; $0,000; $4,800; 2. $9,615; $6,410; 
$4,807.50; $3,846; 2a. $14,415; $9,610; $7,207.50; $5,766; 1. 
6%3t; 5J<; 3KJ<; 2. lO,^; 7)^^; 6?^X; 6i. 

Page 140.— 1. 120; 75; 60; 50; 2. $1,128; 3. $2,870; 4. 120 
shares; 5. $13,750; 6. $96; 7. $301; 8. $11,200; 9. $18,321; 
10. $11,718; 11. 69A; 12. $2,000; 13. $1,600; 14. $360; 15. 
$6,562.50; 16. $15,937.50. 

Page 141.— 2. $17.93%; 3. $23.40; 4. $49.87>^; 5. $47.50; 6. 
$0.38K ; $0. 46 ; $0.53%; $0.61 K; $0.76%; 7. $159.10; 8. $421.40; 
9. $682.50. 

Page 142.— 2. $134.05f; $160.86%; $187.67J; 3. $6.39f; $11.19J; 
$12.79^; 4. $166.50; $222; $249.75; 5. $8.77f; $12.2892; $17.55|,- 
6. $3.92; $5.04; $6.16; 7. $851,175; 8. $333.85^»o ; $345.83)^; $357.- 
81 W; $369.79i; $393.75; 9. $20,045; $16,704; $23,385; $26,726; 
$33,408; 10. $70.70; $910.70; 11. $160.12)^; 12. $5,753,444 H'. 
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Fagel45«— 3. ^603.53; 4. $490.22. 

Pages 146 and 147.— 2. $67.07; 8. 6786; ,4. $61.75; 5. Dis. 
$15.50; Pro. $584.50; 6. Dis. $17.96; Pro. $1,206.64; 7. Dis. 
(^1.66; Pro. $59.74; 8. Nov. 15; 167 da.; Dis. $18.11; Pro. 
^632.39; 9, Apr. 4; 81 da.; Dis. $55.98; Pro. $3,498.27; 10. Apr. 
29; 60 da.; Dis. $5.85; Pro. $534.26; 11. $991.45; 12. $1,035-. 
97; 13. $715.90; 14. Cost $120; S. P. $180; 15. 140j(; 16. 2^; 
$210; 17. 2)(; 18. $7,000; 19. $0.75; 20. $0.31; 21. $20. 

Page 148.— 1. 3; H; A; 2. 2; iV; 3. l pk. 1 qt. H Pt.; 4. 8 da. 

2hr.; 5. H; H; 6. 3 lb. 2 oz.; 2 pk. 6 qt. ^ pt.; $1.25. 
Page 149.— 1. $48; 2. $180; 3. 140 A.; 4. 21 men; 5. $4.50; 

6. $135. 
Pages 150 to 152.— 1. 21; 2. 2)^; 3. 8; 4. 10|; 5. 9^1; 2. 60 

A.; 3. 180 ft.; 4. 28 suits; 5. 28 da.; 6. 66% lbs.; 7. 26% 

in.; 8. 26ft. 8 in.; 9. 16 hr.; 10. leOft-bii.; 11. $12.80; 12. 

B's, $213.16; A% $386.84. 13. 9wks.; 14. 8.1416; 15. 2,000 

men; 16. 20 da. 

Page 153.— 2. 2*x3x5; 23x3x7^x11; 2^x3^x11^; 3. 22x11x337; 
22x3x7x337. 

Page 154.-2. 36 G. C. D.; 7,560 L. C. M; 3. 18 G. C. D.; 15,120 
L. C. M.; 4. 5 G. C. D.; 1,500 L. C. M.; 5. 4 G. 0. D.; 16,800 
L. C. M.; 6. 24,192; 7. 35. 

Pages 155 to 161.-2. 14^; 3. 19^^; 4. 9^; 6. 14ft; 7. 7^; 
8. llHi; 1. $3,795; 92J<; 2. 35.55J; 3. 48^; 4. 25jf; 5. $8.97; 
6. $88.14; 7. $219; 8. $162.50; $6,337.50; 9. A'8C.$200; B's 1. 
$24; 10. 246; 11. $296.06; 12. 99^^; 13. $3,414.11; 14. 515^1 A.; 
15. 41,653Hft.; 16. 162,744% tons; 17. 115,766% sq. yd. ; 18. 
74 pr.; 19. $1,909; 20. $9,867; 21. 8Jig yr.; 22. $259%; 23. 
14 hr.; 24. ^ cd.; 25. 20 mo.; 26. $15; 27. 953if lb.; 28. 
116 cows; 29. $65; 30. 268 bbl.; 31. $5.89)^; 32. $12,601; 
33. nitons; 34. 1881b.; 35. $192,000; 36. 150 mi.; 37. 30; 
38. 891 mi.; 39. 24 yd.; 40. 12 or.; 41. $106f; 42. ^^ A.; 
43. 96 ct.; 44. 16-8% ct.; 45. 84ct.; 46. $58}^; 47. 557 sacks; 
48. $2,793; 49. 9 head; 50. 3,180 pupils; 51. $4,443.60; 52. 
1,170 head; 53. $18,468; 54. $32,500; 55. 6,912 lights; 56. 
$17,706.15; 57. 2,419,578 letters; 58. $26.79; 59. $3-i\; 60. 
$1,659.84; 61. 108 sq. rd.; 62. $803.88; 63. 18.9 hr.; 64. 45^^; 
65. 56 sq. ft.; 66. 288 sq. ft.; 67. 80j( left; dl}^ ct.; 68. 

^^ }:?.}:: 1 : 1 Ana. 360 yd. ; 69. 7x17 sec. ; 70. 174 da. ; 71. 

338.37obu.; 12. ^H*'^ 7B. 16%j{; 74. The former, 66%^ better; 
75. 200 shares cost $2,400; 76. $1,600; 77. 21^J<; 78.17,762^ 
bu.; 79. $4,176.90; 80. $1,560.50; 81. $1,850.12><^; 82, 
$15,000.00; 83. $226.71; 84* $125.84. 



